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The Literature of Cast Iron. 


The story is told of a young lady who went to 
the library for the History of England, and was 
asked which one. ‘‘Oh,”’ she said in surprise, 
‘are there several?’’ Had her subject been the 
metallurgy of cast iron, her surprise would until a 
short time ago have been justified, for until the 
recent publication of Mr. Hurst’s book, the only 
work in English exclusively devoted to the subject 
was Dr. Hatfield’s ‘‘ Cast Iron in the Light of 
Recent Research.’’ The publication this year of 
the third edition—a review of which appears else- 
where in this issue—is a tribute both to the book 
itself and to the growing interest in the metal- 
lurgical aspects of this long-neglected material. 
The two books, of course, are in no sense com- 
petitors, for while both appeal to students, it is 
to students of somewhat differing types. 

The first edition of Dr. Hatfield’s book was pub- 
lished before the war, and this was somewhat 
hastily brought up to date in 1918 to meet the 
requirements of that active period. It is matter 
for gratification to all interested in the subject 
that a third, and what might now be called a 
definitive, edition has been called for—we say 
definitive because, if and when further revision is 
required, a complete replanning of the book may 
well be demanded. The ferment of development in 
cast iron matters that is going on in various parts 
of the world, and in particular the work of the 
Cast Iron Research Association, is bound to neces- 
sitate the inclusion of much new matter, and may 
even require a new method of approach to the 
subject. 

One of the most striking signs of the revived 
attention given to the metallurgy of cast iron is 
the intense interest that practical men are showing 
in the subject. It has been noticed that it is 


easier to get together a large meeting of such 
men to hear about a subject which would a few 
years ago have been regarded as academic, than to 
consider matters of more direct practical interest. 

We are anxious that this interest should con- 
tinue and increase, and we feel that it can be con- 
siderably fostered by authoritative lectures and 
talks in which the more abstruse matters are dealt 
with in a simple and easily understandable way. 
We suggest further that ihe Cast Iron Research 
Association might serve a useful purpose in pre- 
paring an annual review of progress in cast iron 
in which the year’s development in this country, in 
Germany, France, Belgium, Italy and America, 
might be summed up in a judicial and impartial 
fashion, and in proper perspective. Thus contri- 
butions of permanent value might be separated 
from the ephemeral, and really disinterested work 
distinguished from that inspired by purely com- 
mercial motives and lacking independent sponsor- 
ship. 

In the meantime, Dr. Hatfield can view with 
pride the share his book has had in spreading 
knowledge about the material we have to deal 
with, since the dissemination of existing know- 
ledge must necessarily precede the acquisition of 
more. 


Co-operation Desired. 


It is axiomatic that a problem clearly stated is 
half solved, and one of the most pressing problems 
of the foundry industry is the related question of 
apprentice recruitment and training. Before any 
hope can be held out of finding a definite solution 
it is essential to know exactly what facilities exist 
or can be created for the technical instruction 
not only of the neophyte operative but also the 
executive. That they do exist is obvious from the 
fact that Britain possesses some of the foremost 
foundry metallurgists and engineers in the world. 
In order to make a practical contribution to the 
subject we have enlisted the co-operation of our 
colleague, Mr. Percy Fox-Allin, whose services are 
at the disposal of every educational authority of 
Great Britain. He is visiting each centre in wurn, 
and has already received promises of the sympa- 
thetic co-operation of Universities of Birmingham, 
Manchester, Sheffield, Liverpool, Wales, the tech- 
nical colleges at Birmingham, Wednesbury, Man- 
chester, Woolwich, Middlesbrough, Loughborough, 
and others. This list, however, is insufficient, as 
we are aware that foundry subjects are being 
taught in other centres, and we want still further 
co-operation. Glasgow, Falkirk, Mansfield, Dar- 
lington, the Sir John Cass Technical Institute, 
Chelsea, Borough, Leicester, are all doing some- 
thing. No doubt there are many others, and it is 
our object to make this survey as complete as pos- 
sible. To this end, we shall be pleased to receive 
offers of further co-operation. Finally, we wish 
to thank very sincerely Professors Desch, Hanson, 
Bannister, Thompson, Drs. F. Johnson and H. 
Hyman, Messrs. Rhead, Otto, Ingal, Schofield, 
and Tavernor for the kindly offers of sympathetic 
help in this matter. 
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Institute of British Foundrymen. 


WEST YORKSHIRE BRANCH. 


The annual meeting of the West Riding of York- 
shire Section of the Institute of British Foundry- 
men took place on April 28 at the Municipal Tech- 
nical College, Bradford. The chair was occupied by 
the President (Mr. W. Parker, of Sheffield). 

The Hon. Secretary (Mr. S. W. Wise, of Brad- 
ford), in his annual report and financial statement, 
showed that there was a balance in hand, after 
the year’s working and payment of accounts due. 
Mr. Wise said it might sound rather hackneyed to 
report that they had reached the end of a very 
successful session, but the fact remained that the 
session really had been very successful and useful 
indeed. All the meetings arranged for on the 
syllabus had been held, and attendances of mem- 
bers had been very satisfactory, indicating a sus- 
tained interest. In addition to the two works’ 
visits arranged on the programme—Messrs. David 
Brown & Sons (Huddersfield), Limited, and Messrs, 
Asquith, Limited, of Halifax—there had been extra 
visits to the works of the Leyland Motor Company 
and the Yorkshire Coal and Iron Company, and it 
was the intention of the Council to continue this 
policy of works’ visits, of practical interest to 
foundrymen, during the forthcoming summer. The 
Branch was not, perhaps, making new members as 
rapidly as might be desired, but they were secur- 
ing new members—and members of the right sort. 
The average attendance at meetings was over 
50 per cent. of the membership, and there was 
strong evidence of a solid bloe of consistent and 
loyal interest and support by members who had 
the interests of the Institute thoroughly at heart. 
A new and very interesting feature of the year had 
heen the establishment of a technical reference 
circulating library, and the Council of the Branch 
hoped this would be utilised by members to its 
full capacity. (Applause.) 

The Prestpent, moving the adoption of the 
annual report, complimented the Branch on the 
suecess reported and the Secretary on the manner 
in which he had carried out his work during the 
session and prepared the summary of activities for 
the purposes of the report. 

Mr. W. G. Tuornton (Bradford) seconded the 
adoption of the report and balance-sheet, and the 
proposition was carried unanimously, 

The election of officers resulted as follows :— 
President, Mr. W. G. Thornton (Bradford): Vice- 
Presidents, Messrs. H. Sayers (Leeds) and A. S. 
Worcester (Huddersfield); Hon. Secretary and 
Treasurer, Mr. 8S. W. Wise (Bradford); Members 
of Council, Messrs. J, W. Blair (York), H. Forrest 
(Bradford), W. Hird (Bingley), G. Nield (Leeds), 
W. H. Poole (Keighley), J. J. Watson (Hudders- 
field), J. Butterworth (Halifax), R. W. Welford 
(Bradford), and ©. H. Wass (Leeds), the latter 
filling the place of Mr, Worcester, the new Junior 
Vice-President, and due to retire at the date at 
which Mr. Worcester would ordinarily have retired, 
Messrs. Welford and Hird were re-elected Hon. 
Auditors; Mr. Worcester was appointed Branch 
Delegate to the General Council of the Institute; 
Messrs. Forrest and Hird were appointed Regis- 
trars; and Mr. Forrest was confirmed in the 
appointment (made temporarily since the forma- 
tion of the library) as Librarian to the Branch. 

The Hon. Secretary drew special attention to the 
arrangements made for the annual summer excur- 
sion of the Branch—a pleasure excursion, to which 
it was hoped members would bring their wives. 
The function would be on Saturday afternoon, 
June 9, being a motor drive to Fountains Abbey 
and Studley Royal. The cost would be 6s. 6d. per 
head for the journey, and 2s, 9d. per head for tea 
at Studley Royal The party would be back in 
Bradford by 9 p.m. in order that members might 
catch their trains to other towns. 


WALES AND MONMOUTH BRANCH. 

The annual general meeting of the Wales and 
Monmouth Branch was held at the University of 
Wales, Newport Road, Cardiff, on April 28, 1928, 
where an inspection of the laboratories had taken 
place. 

The party having retired to one of the lecture 
rooms, Proressor Reep expressed the pleasure it 


had been to him to meet the Branch. He said 
that he wished the young members especially to 
remember there was a theoretical as well as prac- 
tical side to the foundry, and referred to the old 
days when John Wilkinson did so much for the 
advancement of the trade, remarking that his 
bi-centenary would be celebrated this year. After 
this very little of importance occurred for a num- 
ber of years. Each foundry got to know the par- 
ticular mixture most suitable for its own particu- 
lar type of work, but they did not know the why 
and wherefor of the mixture. It was only within 
the last fifty years that foundries had any inner 
knowledge. Professor Turner had been a pioneer, 
and had brought out a Paper on silicon, which 
was a most important element in foundry work. 
This was the first real knowledge many possessed, 
but to-day the knowledge was pretty general that 
one should not attempt to use a pig-iron high in 
silicon for blackheart or whiteheart castings or for 
a pearlitic structure. Reference was also made 
to the fact that it was not advisable to use nickel 
with high-silicon pig-irons. 

Professor Reed pointed out that a theoretical 
knowledge was bound up with a practical know- 
ledge, and said that forty years ago aluminium 
was looked upon as a rare metal, but to-day every 
mortal thing could be cast in this metal. Again, 
there was magnesium. This had been looked upon 
as rare and expensive. Research had resulted in 
an alloy being formed and so on until we came to 
present day, and found that Mr. Jones had been 
working upon an alloy and experimenting with 
Duralumin with the results as seen. Castings had 
been made which at first had large blowholes, but 
now it was possible to make them as near perfect 
as possible. The University has started a Natur- 
day morning class for the study of the micro- 
scopical structure of various metals, and Professor 
Reed expressed his ambition for an experimental 
foundry at the University before his time to retire 
came along. He added that it had been the 
intention of Mr. Harrison to give an address, but 
business in London had prevented his getting back 
in time to do this. Professor Reed hoped the 
younger members had seen how intimately science 
and practice were wrapped up together. 

Mr. Hirp (Branch-President) said that it gave 
him great pleasure to propose a very hearty vote 
of thanks to Professor Reed and his colleagues for 
spending so much of their valuable time in show- 
ing the members over the buildings. Professor 
Reed had, said Mr. Hird, referred to Professor 
Turner, who had now retired and whose work was 
so much appreciated by the Institute of British 
Foundrymen that a testimonial had been given. 
If the foundry Professor Reed had referred to 
came into being the apprentices in Cardiff would 
be most fortunate. 

Mr. in seconding the vote of 
thanks, said he need not enlarge upon what had 
already been said, but would like to say how 
grateful he was for the encouragement the Uni- 
versity had extended to him and the help they 
had given in providing something of real interest 
for the members. Mr. Jones had been most help- 
ful, and had promised to give a lecture during the 
next session. 

The vote of thanks was carried with acclama- 
tion, and Mr, Jones said he would only thank the 
members for their reception of same and _ the 
amount of interest taken in the tour. The Uni- 
versity would like members to be more interested 
still. The Saturday morning classes were held 
for the man in the works, and it was their desire 
to teach the theoretical side of the foundry. 

The following officers were elected for the 
ensuing twelve months : — 

Branch-President.—Mr. R. G. 
Barry. 

Senior Vice-President.—Mr. W. S. Kinsman, of 
Cardiff. 

Junior Vice-President.—Mr. R. J. Richardson, 
of Pontypridd. 

Hon. Secretary.—Mr. J. J. 
Whitchurch. 

The following members were elected to serve 
on the Branch Council :—Messrs. Coles, Domville, 
Hares and Richards. 


Williams, of 


McClelland, of 


, May 10, 1928. 


A vote of thanks was passed to the retiring 
officers, and the warmest thanks of the meeting 
extended to the Hon. Secretary for his valuable 
services and unflagging interest in the work of 
the Branch. 


MIDDLESBROUGH BRANCH. 


The annual meeting of the Middlesbrough 
Branch was held at the Cleveland Technical Insti- 
tute on April 27, Mr. F. P. Wilson presiding over 
a good attendance. 

‘“We have come to the end of our second 
session, and as I am about to retire from the office 
of President,’? said Mr. Witson, I think we 
can look back on the history of the Branch during 
the past two years with some satisfaction. We 
are not a large Branch, but I think we have a 
great deal of interest among our members in the 
work and the objects of the Branch. We have 
had useful Papers from time to time, and what 
we have aimed at and succeeded in achieving has 
been a friendly and sociable spirit in all our 
meetings.”’ 

Their conversational discussions, Mr. Wilson ex- 
plained had been of exceptional value. The 
Branch as a whole hoped that they would be able 
to create more interest among its members by 
visits to local works. During the past session 
they had paid a visit to one foundry, and many 
members seized the opportunity to gain know- 
ledge. ‘‘I hope the Branch will hang together 
and go on increasing in usefulness. There is no 
question that we can learn a great deal from each 
other. Every foundry is worked on different lines 
—almost every shop is working on some different 
product—-and I think we have all something 
different to offer and receive from each other.” 

Referring to the fact that during the past 
session the Branch had been prevented from hear- 
ing one Paper which was intended to be read, 
Mr. Wilson said it was regrettable that some 
higher authority prevented its realisation through 
an early Victorian idea that things should he 
kept locked-up. It was a rare happening, com- 
mented the President, and was not likely to occur 
again. (Applause.) 

The minutes of the last annual meeting having 
been read and confirmed, Mr. BasHrorp, the Hon. 
Treasurer, presented the balance-sheet, which 
revealed a credit balance of over £13, which was 
considered satisfactory, and the balance-sheet was 
adopted unanimously. 

Mr. N. D. Rinspare, the Hon. Secretary, said 
the last session had not shown any appreciable 
growth in membership. One subscribing firm had 
resigned and one had joined. The Branch’s total 
membership was 69, including 26 members, 29 
associate members, 9 associates, and 5 subscribing 
firms. Stressing the need for good attendances 
at the lectures, Mr. Ridsdale said it was difficult 
to get the services of lecturers to give Papers 
when the membership of a Branch was only small. 
The Branch Council had been instrumental in 
starting local evening classes, 50 students having 
been enrolled, and the Stockton-on-Tees Education 
Committee had since got into touch with the 
Branch, and was likely to start classes in its area. 

The report was adopted, and a vote of thanks 
was accorded to the retiring officials. 

Mr. F. P. Witson stated that the Council had 
had under consideration the question of the 
officials for the current year, and made the follow- 
ing recommendations :—-President, Mr. S. Tov: 
Senior Vice-President, Mr. R. Ritchie; Junior 
Vice-President, Mr. J. D. Smith; Hon. Secretary, 
Mr. N. D. Ridsdale; and Hon. Treasurer, Mr. 
Bashford. Mr. Wilson added that Mr. Toy was 
practically one of the founders of the Branch, 
and had been greatly interested in its work since 
inception. On behalf of the Council he moved 
the adoption of the recommendations, and they 
were approved unanimously. 

Accepting the office of President, Mr. Toy said 
he was conscious of the honour they had conferred 
upon him, and he hoped he would be able to fol- 
low the example set the Branch by Mr. Wilson, 
who had helped them through the most difficult 
part of their existence. 

The election of members of the Council resulted 
in the appointment of Messrs. Hackwood, Scholes 
and Woolley. 
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The Institute of Metals. 
MAY LECTURE ON CRYSTALS. 


The annual May lecture was delivered before 
the Institute of Metals in London on May 8 by 
Professor C. H. Desch, F.R.S., on ‘‘ The Chemical 
Properties of Crystals,’ Dr. W. Rosenhain, 
F.R.S., president, in the chair. 

After referring to the light thrown on the 
mechanical and physical properties of crystals by 
modern ideas as to the atomic structure of matter 
and the internal structure of the atom, the lecturer 
discussed the various ways in which atoms may be 
held together in a crystal, by the simple exchange 
or sharing of electrons, or by residual forces. In 
rock salt the molecule had disappeared, but there 
were many substances which were built up of 
molecules in the solid as well as in the liquid 
state. In a few simple cases it had been found 
possible to calculate the forces of attraction in a 
particular face of a crystal, and in that way the 
differing chemical properties of different faces 
might be explained. Such differences accounted 
for the varying habit of crystals of the same sub- 
stance grown under different conditions. 

When a metal was attacked by an acid, the 
surface was not dissolved uniformly, but distinct 
“ etch-figures ’’? were produced, and the shape of 
those must be intimately related to the internal 
structure of the metal crystals. The figures might 
vary in the most curious way when the solvent was 
changed, and that was shown most clearly by large 
single crystals of copper. 

The compounds of metals with one another have 


puzzled chemists, as they do not follow the 
ordinary rules. of valency, and have many 


anomalous properties. The modern view of the 
constitution of the atom made it possible to explain 
them, and the relations which have been found 
between the forces of cohesion and of chemical 
affinity made it likely that there was a gradual 
transition from the simplest solid compounds, such 
as salts, through intermetallic and other com- 
pounds, to solid solutions which were regarded as 
mixtures. 

The chemical properties of crystals were most 
easily illustrated by substances which did not 
consist of closely packed atoms, but had an open 
structure, such graphite. Looseness of 
structure was also important for diffusion in solids, 
on which many technical processes depended. 


LIVERPOOL CONFERENCE. 


The Council of the Institute of Metals has just 
issued a preliminary programme of the four-day 
annual autumn meeting of the Institute, which is 
to be held this year in Liverpool. In the course 
of the twenty years of the Institute’s existence 
most provincial centres and many foreign cities 
have been visited, but this is the first occasion 
on which Liverpool has received the members of 
this world-famed body of metallurgists and 
engineers. The proceedings will begin on Sep- 
tember 4 with a lecture on ‘“ Non-Ferrous Metals 
in the Shipping Industry,”’ by Mr. F. G. Martin, 
B.Sc. The mornings of September 5 and 6 will be 
devoted to the reading and discussion of Papers, 
and the afternoons to visiting works of interest in 
the neighbourhood, the Gladstone Dock and a large 
liner. On the evening of September 6 there will 
be a reception at the Town Hall by the Lord 
Mayor (Miss Margaret Beavan, J.P.). The meet- 
ing will conclude on September 7 with an all-day 
motor trip to North Wales, during the course of 
which it is expected that an electric power station 
and aluminium works will he visited. 

In addition to the main reception committee 
(presided over by Professor C. O. Bannister, of 
Liverpool University) that is charged with the 
duty of making the general arrangements, ladies’ 
reception committee has been appointed for the 
entertainment of lady visitors. Ladies and 
members will be entertained to luncheon and 
dinner by the reception committee. 

Full particulars of the meeting, and membership 
application forms, can be obtained from the 
Honorary Local Secretary, Mr. H. F. Richards, 
B.Sc., 42, Bedford Street, Liverpool, or from the 
Secretary of the Institute of Metals, Mr. G. Shaw 
Scott, M.Se., 36, Victoria Street, London, S.W.1. 
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Book Review. 


Cast Iron in the Light of Recent Research. By 
W. H. Hatfield, D.Met. 3rd edition, revised and 
enlarged. Published by Chas. Griffin & Company, 
Limited, 42, Drury Lane, London, W.C.2. Price 
16s. net. 

Dr. Hatfield’s work is well known to students 
of cast iron metallurgy. It is confined strictly to 
the subject with which it is directly concerned, 
the first six chapters dealing with the iron-carbon 
alloys and with cast iron from the point of view 
of the equilibrium diagram, followed by a con- 
sideration of the influence of specific elements, 
silicon, phosphorus, manganese, sulphur, and 
others. Physical properties are then discussed, 
tigether with such matters as the influence of cast- 
ing temperature, shrinkage and_ contraction, 
annealing and growth on heating. The next five 
chapters deal with whiteheart and_ blackheart 
malleable, and the concluding chapters which fol- 
low are concerned with mechanical properties and 
slags, with a new final chapter on X-ray examina- 
tion of materials. 

In reviewing a revised and enlarged edition it is 
the changes and additions that call primarily for 
attention. These include fifty pages of new matter, 
with a dozen additional illustrations. An examina- 
tion of this shows that the author has followed 
recent work closely, and two points deserve to be 
emphasised in this connection. In the first place, 
every really important new piece of work is 
covered, even if only by a recommendation to the 
student to consult the original; secondly, the 
author is scrupulously impartial in dealing with 
conclusions drawn by other authorities from which 
we know him to differ. 

Some people might consider that from the 
student’s point of view a certain amount of matter 
which is now mainly of historical interest might 
well have been omitted: We believe, however, that 
the author has been wise in retaining his original 
method of treatment, because it is very useful to 
the student to see the way in which the subject 
developed. It affords an insight into the difficul- 
ties of the early experimenters which not only 
demands admiration for the work they accom- 
plished, but which often provides the inspiration 
for future work. In too many text-books the 
treatment is conventionalised to a point at which 
the completed whole seems to the student to have 
heen provided ready-made by a special dispensation 
of Providence. 

In the Preface, Dr. Hatfield pays a compliment 
to the work of the Cast Tron Research Association 
which might well have proved embarrassing to an 
officer of that organisation charged with the task of 
reviewing it. Fortunately, however, the present 
writer’s opinion of the book is well known; it is 
indeed, and has always been, in the nature of 
gospel to the cast-iron metallurgist. Among 

3ritish workers whose contributions are dealt with, 
and whose work was first published by or through 
the Cast Tron Research Association, we find the 
names of Fletcher, Becker, Hanson, Taylor, North- 
cott and Partridge. 1 oF 


SoME INTERESTING FIGURES concerning iron and stee! 
furnaces were given by Mr. C. Hubert Plant in a 
lecture on “ The Manufacture of Structural Steel.” 
before the Junior Institution of Engineers, on 
April 27. Mr. Plant said that there was one blast- 
furnace in existence which produced 700 tons of pig- 
iron per day, but there were very few above a capacity 
of 500 tons per day, and in this country the average 
size was 500 to 700 tons per week. Mr. Plant 
described a modern blast-furnace in which the charg- 
ing operations were carried out electrically from the 
ground, so that it was unnecessary for men to work 
at the top. He also mentioned a continuous rolling 
mill used for rolling rails, which was operated elec- 
trically under the control of one man, who could 
manipulate the ingot through the first mill for the 
proper number of passes, send the steel on to the 
next mill for further rolling, and then through a 
third mill for the final rolling of the section. The 
annual dinner of the Institution was held on April 26, 
the president (Sir Murdoch MacDonald, K.C.M.G., 
M.P.) being in the chair. Amongst the guests were 


Mr. E. 8. C. Trench, C.B.E., president of the Insti- 
tution of Civil Engineers, Lt.-Col. J. T. C. Moore- 
Brabazon, M.P., Rt. Hon. Ian MacPherson, K.C., 
M.P., Brig.-General Magnus Howat, C.B.E., Mr. W. 
E. W. Millington, 
Bridges. 


Mr. G. J. Shave, Mr. F. W. 
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Random Shots. 


I have been reflecting at some length on this 
business of the Englishman’s reluctance to attend 
conferences abroad, and I have come to the con- 
clusion that the Channel has a great deal to do 
with it. No, I don’t mean that our bulldog breed 
is afraid of being sea-sick ; sea-sickness is not nice, 
whether it be your own or other people’s, but it 
has never yet deterred the would-be traveller, 
any more than it deterred Nelson from following 
the sea. 


* 


Nor is it altogether a case of the length of 
time, although all busy people will welcome the 
Southern Railway’s promise of a speeding-up of 
the cross-channel service, and will await its ful- 
filment anxiously. It is rather the psychological 
effect of having to go by train, and boat, and 
train again, and so being reminded forcibly of 
the very real barrier that has to be surmounted, 
The journey from London to Paris, after all, is 
very little longer than that from London to Devon 
or Cornwall, which is regularly undertaken every 
summer by dozens of families—yet how infinitely 
more formidable it sounds to say that you are 
going to Paris on business than that you are tak- 
ing the wife and children to Penzance for a fort- 
night! What is more, the man located in Paris 
or Berlin will think nothing of going to Prague 
or Constantinople if his business warrants it, 
because he has merely to get into a train and stay 
there ! 

* 


The strange thing about it is that the English 
probably travel more for pleasure than any other 
nation in the world, except the Americans, and 
with them there are cases where, one suspects, 
duty plays a not inconsiderable share. The English 
visitors in any Continental centre of importance 
almost always outnumber the French, the Swiss, 
the Germans, the Italians. . . . Yet when it comes 
to business, we are the laggards—truly an odd 


phenomenon. 
* * * 


Cautionary Tales for Ironfounders. 
(With apologies to Mr. Hilaire Belloc.) 


Alonzo, who was bored with Sport. 

The snag about Alonzo Cawte 

Was taking no delight in sport. 

His youth most studiously was spent— 

O’er books his back was ever bent. 

His mother proudly on him gazed ; 

His teachers every effort praised. 

Only his father gently chid 

The foolish boy who never hid 

The painful and immoral fact 

That he all shred of interest lacked 

In dogs and horses, bat and ball; 

Mere childish follies were they all. 

And when it came to leaving school, 

And plunging in the whirling pool 

Of life, he swore he would not alter, 

Nor from the path of virtue falter. 

His father to the works conveyed him; 

Apprenticed there, the talked dismayed him, 

He found the foreman most unkind 

Because he could not bring his mind 

To take an interest in the Cup. 

His mates, disgusted, gave him up. 

Lonely, he sought another shop, 

Hoping to make a longer stop: 

But there the talk was all of cricket— 

It seemed t’ Alonzo downright wicked ! 

He tried a third—on greyhounds there 

The talk was centred wet or fair. 

Alonzo could not stand the strain ; 

His trouble soon brought on a pain. 

He sickened, took to bed, and died— 

His fond Mamma was sorely tried. 

Now let this for a warning stand 

‘Fo every young man in the land— 

That if you care no whit for sport, 

Success on earth will be but short. 
MARKSMAN, 
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The Theoretical and Practical 
Training of the Foundry Apprentice. 


By Percy Fox ALLIN 
(Associate Editor of the Founpry TRADE JOURNAL.) 


The future of the foundry is largely bound up 
with the apprentices of to-day; it is imperative, 
therefore, that we should explore every channel 
that will create interest in and impart knowledge 
to the foundrymen of to-morrow. We are afraid 
that it must be admitted that hitherto the foundry 
has not attracted the best type of lad. Admitting 
so much, there is obviously a greater need to 
impart knowledge to those upon whom the future 
of the industry must depend. 

Although the foundry has always demanded 
manipulative skill and craftsmanship of a_ very 
high order, the efforts to foster the proper 
appreciation of these facts have always lacked 
organised support. The foundry has been equally 
backward in its appreciation of the value of 
machinery, and it is only during recent years that 
more advanced foundrymen have realised the 
necessity of advancing with other industries in 
this respect. 

The day is past when the foundryman could be 
dubbed a ‘‘ sand puncher, ’ a hewer of wood and a 
drawer of water. The complicated work ot to-day 
demands high technical ability, combined with 
practical experience, and there are very few 
foundries where this technical knowledge is, or 
indeed can be, imparted. Except to a very limited 
extent, no serious effort is made to train the 
apprentice in the works, too often he is regarded 
merely as a form of cheap labour. Specialisation 
has also been responsible to a great extent for 
the lack of training the apprentice receives. 

Other facilities for this technical and practical 
training are only available to a limited extent. 
We have the Universities, Polytechnics and 
Technical Schools, but in very few instances is 
there any co-ordinated scheme specially arranged 
for foundry workers, whilst almost every other 
craft is well catered for. 


Lack of Funds Deemed to be Responsible. 

The lack of the necessary funds is no doubt 
directly responsible for this very undesirable con- 
dition. It is not the fault of the Universities con- 
cerned, they are not in a position adequately to 
finance the work of the metallurgical department, 
and this, combined with the lamentable apathy of 
the responsible Governmental Department, leaves 
our Universities to carry on the education of the 
metallurgical student with an overworked and for 
the most part underpaid staff, and a more or less 
skeleton apparatus. In the meantime we do not 
propose to discuss the policy of the Government 
grant to the student carrying an educational 
diploma, or the effect that such grant may have 
upon the teaching profession as a whole. In some 
quarters this grant is regarded as a move in the 
direction of reducing the Burnham Scale; that, 
however, is beside the present question. 

The technical school is scarcely affected, and the 
elementary school is only entered as a last resort; 
it is almost invariably the secondary school which 
recruits the services ef the student who has 
obtained the Government grant. 

As we have already stated, we are not concerned 
with the policy of the grant, but assuming that 
policy has been carefully considered it is not un- 
reasonable to expect the metallurgical student to 
be placed upon the same basis. 


An Indefinite Status. 

It may be that in our educational scheme the 
prospective foundryman has been more or less 
ignored because he has no definite status like the 
engineer or builder; in a word, no definite status 
of education has been fixed by the representative 
organisation of foundrymen, therefore any 
examinations the student may pass have little or 
no significance, having no recognised backing, thev 
earry little weight. Whilst one would not wish to 
place too much stress on the possession of 
‘‘paper’’ qualifications, they serve a_ useful 
purpose in affording some proof of work done. 

Entrance by Examination. 

In this direction the Institute of British 
Foundrymen might well consider the advisability 
af adopting a scheme similar to that supported by 
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the Institutions of Mechanical and Electrical 
Engineers, i.e., the granting of a certificate on 
completing a course of study and passing success- 
fully the necessary examinations. 

In regard to the syllabus for these examinations, 
the subjects to be covered would, of course, be 
decided by a committee appointed by the Institute 
of British Foundrymen. This would open out the 
subject and place it upon a basis which would 
ensure national recognition. 

[It would seem desirable to have preliminary, 
intermediate and final examinations, the final 
certificate being endorsed when subsequent ex- 
aminations were passed bearing on the foundry. 
With due consideration being given to the 
practical ability of the recipient, the final 
certificate should entitle the owner to be recognised 
as a fully qualified foundryman. 

We now come to the question, Can the practical 
and technical education of the foundry apprentice 
be carried out at our Technical Schools and 
Universities? This question can be answered with 
an unqualified affirmative, but we must reply with 
an equally positive negative to the question, Are 
the institutions referred to at present in a position 
to carry out those functions to the best advantage 
of the community? 

We must differentiate hetween the functions of 
the technical school and the university. The 
objective of the first is the practical instruction of 
the student, whilst the function of the university 
is the teaching of the fundamental science of the 
industry; to adopt any other course at the 
university would be wholly impossible, and we are 
of opinion that it would be equally undesirable. 
Training in the foundry, supplemented by a course 
at the technical school, are almost inseparable in 
the education of the practical foundryman, Those, 
however, who will derive full benefit from a 
university training are in a small minority; failure 
to recognise this concrete fact has been responsible 
for a great deal of heart burning in the past. 

At most of our Universities the instruction of 
the foundryman is treated as a trade subject and 
generally comes under the head of an Engineering 
Dept.; metallurgy, on the other hand, is usually, 
though not always, under the head of a chemical 
dept. 

It is thus only possible with the limited means 
at present available to treat the foundry industry 
in a subsidiary manner, and generally very little 
co-ordination exists in teaching the various 
subjects necessary to become fully qualified. 

The Professors at our various Universities are 
keenly alive to the limitations which poverty places 
upon their scope of operations, yet the sum of 
money involved is relatively very small. A 
Government grant of £50,000 would be sufficient 
completely to revolutionise the scope and _ possi- 
bilities of the Metallurgical Departments of the 
whole of the Universities in the United 
Kingdom, Foundry organisations should, and 
indeed must, be actively interested in pioneer work 
to this end, giving a definite lead to the fact that 
at least as much intelligence is necessary to carry 
on the traditions of the foundry as any other 
industry. 

In subsequent issues we propose to deal with the 
Metallurgical Departments at our various Uni- 
versities and Polytechnics, as showing the facilities 
which at present exist for the scientific and 
technical training of our future foundrymen. 


Restrictions ! 


By ONLooKeER.’ 


Theoretically, in this country, we resent restric- 
tions more than any other nation, but actually 
we put up with a good many, and almost grow to 
love them because they give us something to 
grumble about! Such limitations to our activity 
as are imposed by statute are usually plain enough 
to the eye, and if they are not, then one of our 
enterprising dailies gets busy with heavy type and 
startling headlines. 

There are certain restrictions in business life 
which are just as necessary as rules in a game of 
cricket, and no right-minded person ever dreams 
of contesting their usefulness, for such limitations 
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are imposed for the good of the majority in the 
world of trade. There are, however, other pro- 
visos met with in the commercial arena which 
press rather hardly on a minority of the weaker 
combatants and which certainly cannot be 
defended on the score of all-round utility. 

Trade associations, of which we have many in 
this country, have proved themselves to be of 
great and permanent benefit to the industries 
for which they labour, but in their anxiety to 
maintain authority there appears to be a danger 
of insistence on a series of comparatively small 
matters which operate rather as pinpricks than as 
props. On the selling-side there are frequently 
rules which insist upon a premium for small lots, 
and from an accountancy point of view a rigidity 
in concessions relating to discount granted for 
payment within a prescribed period, and a clause 
in the rules which forbids payment by bill, are 
illustrative of the unbending attitude often 
adopted. 

Such associations encourage the ‘‘ outsider ’’ in 
his activities, and in the instal trade there are a 
goodly number of firms, both manufacturers and 
merchants, who are carrying on very successfully 
by selling their goods at a fractional discount 
below the controlled price. Some of our associa- 
tions, wiser than others, have brought elasticity 
into their code of regulations, and thereby made 
it possible for members to quote special prices 
when in competition with the foreigner or up 
against persistent cutting by ‘‘ free lances,’’ but 
if the trade association is to be saved from dis- 
ruption such concessions must obviously be 
granted sparingly. From the consumer’s point 
of view this outside competition is obviously all 
to the good, for it removes the risk of anything 
in the shape of a monopoly, but what about their 
chances when alternative avenues of purchasing 
are non-existent? 

In the world of copper to-day, consumers find 
themselves faced with a monopoly which allows 
practically no alternative for the purcnaser of 
electrolytic qualities, since only the barest trickle 
of ‘“‘ free’’ copper finds its way into this coun- 
try. The elimination of the merchant must obvi- 
ously have closed many channels of supply which 
were formerly open to manufacturers, and to all 
but a number of firms of almost world-wide re- 
nown in the non-ferrous trade, the terms of this 
selling organisation are ‘‘ cash before delivery.’’ 
Many of the irritating restrictions which were 
imposed in the early days of the American com- 
bine have been withdrawn, but a stiff premium is 
still demanded for small lots of 5 and 10 tons, and 
there is a daily tonnage limit which frequently 
places consumers in a difficult position in covering 
against sales. 

Another sense in which restriction figures some- 
what prominently in the metal world is on the 
production side of the picture, and although up 
to the present there has been a good deal more 
talk than action, the menace is ever present. Zinc 
smelters are credited with the intention to reduce 
output whenever the London price falls below 
£26, while in the case of copper, the North 
American mine output, if not actually restricted, 
is at any rate being carefully watched. In this 
connection copper users are certainly very much 
in a cleft stick, for owing to the methods em- 
ployed by the association they have no alterna- 
tive but to place orders for ‘‘ controlled ’’? metat, 
and hedging transactions in the standard market 
are virtually a thing of the past since stocks fell 
to such a dangerously low limit. 

Of all restriction evils from which this country 
is suffering, perhaps the most flagrant—in the 
sense that it might well be avoided—is the mono- 
poly of leadership exercised by some of the older 
men in our industries. There are, of course, out- 
standing examples of brilliant men controlling 
large combines, who have achieved success merely 
by commonsense delegation of their authority, but 
the ‘‘one man show,’’ the place where only one 
opinion is allowed to be voiced or followed, is an 
example of restriction in its very worst and most 
enervating form. 

Certain rules and regulations are necessary, 
but officialism run mad is a dead weight on busi- 
ness progress and prosperity. Let us, in the 


metal trade at any rate, see to it that whoever 
else may err, our record shall be blameless. 
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Scottish Branch Discusses Local Moulding Sands. 


Mr. congratulated Mr. Hudson on 
presenting one of the finest Papers he had ever 
heard in that hall, and raised some laughter by 
iwitting the lecturer on his classification of Belfast 
-and as a Scottish moulding sand. Mr. Hudson 
had stated that sands dried by heat were not so 
zood unless they were allowed to lie for ten hours, 
That was surprising to him, for the practice in 
~ome American foundries now was to convey the 
~and by belt from the castings shake-out, dry, and 
add necessary clay bond, re-mill, and return to 
ioulding machine by a continuous process. Two 
weeks ago, when he was on the Continent, he saw 
iwo foundries where they used silica sand and 
added a clay bond, and they were heat-treating 
the sand and clay before it passed on to the process. 

Mr. Hupson, in his reply, said he must make an 
apology for calling Belfast sand a Scottish mould- 
ing sand. He did so because it was used exten- 
Regarding 
tempering of sand, they had found in making 
their sand test that when they dried the sand by 
heat and added the water, the tests were always 
lower in the dry condition than when they allowed 
the sand to stand for about ten hours, and then 
made the test pieces. Why that was so he was 
not prepared to say. He agreed with Mr. Prim- 
rose’s statement that in America they were utilis- 
ing synthetic sands, employing a silica sand, and 
adding fireclay, but he did not think these sands 
were quite so good as the sands they used in this 
country. 

Mr. Priwrose said that a man who manufac- 
tured sand-plant had told him that the sand should 
he practically dry, and sieved before milling. 
He said it was necessary to dry it as it went 
through, and that they could add the bond 
required for each particular customer, using the 
same sand, These remarks, of course, apply to 
repetition machine-made moulds in a foundry hav- 
ing a continuous sand plant. 


American Sand. 

Mr. WINTERTON, referring to the remarks about 
American sand, suggested that the reason why 
Americans were utilising synthetic sands was that 
over there much of their sand was of such a silica 
nature that they had to add something to bring 
it up to the condition of the sands found in this 
country. 

Mr. Hupson replied that he did not think they 
would ever get an ideal sand to serve the whole 
industry. They must just find out the best treat- 
ment for the sands they had. 

Mr. Arnott recalled that Mr. Hudson’s prede- 
cessor, Mr. Gardner, had lectured in that hall, 
and he was glad to see Mr. Hudson carrying on 
the good work. He thought Mr. Hudson was very 
courageous in tackling this big problem—one of 
the most important they were faced with. He 
would have liked to hear the name of Professor 
Boswell mentioned, because he thought it was to 
him that they owed all their recent knowledge of 
sands, Professor Boswell was a geologist, and it 
was a geologist’s job to tell them what sands were 
available. They would find in Professor Boswell’s 
hook, which he advised them to read if they had 
not done so, a very good average of Scottish sands 
among others. One point must be remembered—- 
that sands in this country were very cheap, a 
matter of a few shillings at the quarry. That was 
the prime difference between this country and 
America. In America they had very good sand 
es, but some were very far from the foun- 
dries 

Sieving Tests. 

He noticed that Mr. Hudson was using the old- 
fashioned sieves in his tests. These sieves were 
very much out of date now, and he would suggest 
to Mr. Hudson that he use the punched copper 
sieve. The hole in a mesh made of gauze was not 
round, but square, and sand could be forced 
through. He could not see any advantage in 
using as many sieves as Mr. Hudson used, and 
thought that three or four were good enough to 
give a good mechanical grading. Regarding the 


* See “* Scottish Moulding Sands,” by F. Hudson, pages 262 


et seq, and 276 et seq. of the current volume. 


settling test, as Mr. Hudson had pointed out, the 
clay could be seen in Fletcher’s Test; but accord- 
ing to Fletcher only one-third the volume of 
clay shown was solid clay, hence, in the test tube 
one-third represented only ten per cent. by 
weight. Mr, Hudson had not said anything 
about the grain size of the sands tested for refrac- 
toriness. ‘The two sands should be of the same 
grain size. 
Permeability. 

Then there was the question of permeability. 
The number of seconds for the air to pass through 
the specimen would increase in inverse propor- 
tion to the permeability—the more permeable the 
sand, the shorter the time. Mr. Hudson had said 
that unfortunately Blairgowrie sand had a high 
permeability. He presumed that milling increased 
the time taken in the permeability apparatus, but 
in that respect it must show reduced permeability. 
He would suggest that the two decimal places be 
cut out of the tables for the grading test. In such 
a test the actual percentage was quite enough. 
He would like to compliment Mr. Hudson on his 
excellent photographs, That was a thing they 
were apt to take for granted, but some of the 
photographs shown illustrated how much could be 
explained by really good photographs. 

Mr. Hudson had referred to the McIlvaine 
instrument. He himself had once tried that 
instrument, and he found that it could not tell 
any more than a good moulder could tell. It was 
much used in America, where sand was mixed by 
unskilled men, who, presumably, did not know 
whether to make it like porridge or oatmeal. 
When the instrument showed high or low results, 
the same thing could have been told by a moulder 
of good experience. The instrument was not fine 
enough. When he tested all the heaps in the 
foundry he could not get any difference. Cer- 
tainly when they added more water the instrument 
told them, but as he said, any good moulder could 
have told them that. One thing had interested 
him; what degree of uniformity was experienced 
in successive deliveries from one source? In one 
research Paper he had looked over the worker 
had taken samples from the top, middle and bottom 
of the seam, and when these were compared the 
differences were often very great. After all, one 
only needed to look in a sand-bin to find any- 
thing from gravel down to the finest of dust. They 
could not attribute exactly any properties to 
one particular sand. They might say that the 
sand had general properties, but they might 
get very material differences in one delivery. 
That was not to be wondered at in view of the 
low cost of these sands. The price they paid for 
them would not pay the quarries, he presumed, 
even to riddle the sand. 


The Subsidence Tests. 


Mr. Hupson, in reply to the statement about 
punched copper sieves, said that there was con- 
siderable controversy about these sieves. Judging 
from the work of the German investigator he had 
referred to, who passed the sand through silk 
sieves, he did not think that the results even with 
punched copper sieves would be any more accurate 
than with the ordinary wire sieve. Persorally he 
did not like sieving as a test at all. He would 
much rather use Fletcher’s subsidence test. For 
one thing it was quicker, as it could be done in 
five minutes, as against an hour in the case of 
sieving. He had quite an open mind as to the 
advantages of punched copper sieves over wire 
sieves. He did not think either kind was accurate. 
He wished to point out, moreover, that working 
to fine limits was out of the question,in the Paper 
he had presented. Regarding the question raised 
about Fletcher’s subsidence test, he quite agreed 
that all the deposit at the top of the tube was 
not clay, but it was impossible to tell how much 
was clay and how much was silt. Mr, Arnott had 
said that one-third of it was clay. With some 
sands it might be, but with others it might not 
be. With sand of such a fineness it was sufficient 
to be considered as clay or silt. Then it had been 
suggested that milling should be done before test- 
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ing tor refractoriness. He quite agreed, but what 
value would it have for practical application? 
The sand had to be used for moulds as it arrived 
in the foundry. Nowadays the tendency was to 
use green sand as much as possible. He quite 
agreed also with the correction Mr. Arnott had 
made in his statement in regard to permeability, 
but he thought that the practical man would 
quite understand his use of the term permeability. 

Mr. Arnott had said that the McIlvaine meter 
was of less use when there were skilled men 
in the foundry. Again he quite agreed, but in 
his place they found that most of their defective 
castings came from the foundry where the work 
was done by unskilled men, and it was there 
that the McIlvaine meter was useful. In America 
the same conditions prevailed, and in America the 
instrument was in general use. He still main- 
tained that in a foundry where the work was done 
by unskilled men the McIlvaine meter was useful. 
Regarding the degree of uniformity in different 
consignments of sand from the quarry, they had 
found quite a degree of variation with one sand 
and another, but this was not the case with all 
consignments. Some quarries took pains to deliver 
as uniform a sand as possible. Some quarries had 
quite good equipment. 


Standardised Moulds. 


Mr. Lavriz said it was obvious that in the 
short time Mr. Hudson had been with them in 
Scotland he had put in some very good spadework, 
and he thought Mr. Hudson would prove an 
acquisition to the Scottish Branch. He under- 
stood that Mr. Hudson was trying to evolve 
standard sands for standard purposes. Standard 
sands could only be of the fullest advantage where 
standard moulds were the order. In general work 
conditions varied so much. The same degree of 
ramming would not be suitable for flat work and 
deep work alike, or the same strength of sand for 
light as for heavy work. 


Influence of Organic Matter. 


Dr. Hyman said that there was one aspect of 
moulding sands which Mr. Hudson had not dealt 
with, and that was the question of the presence 
of combustible organic matter in sand. He 
thought that the permeability of sands had been 
stretched too much, and that liberation of gas 
caused by the action of the molten metal on com- 
bustible organic matter was the cause of much of 
the trouble. If one took a sample of sand and dried 
it at 200 deg. C., and then heated it to the tem- 
perature at which it came into contact with 
molten metal—1,000 deg. C. or more—one often 
found a loss of about 1 per cent. The liberation 
of gas which caused this loss of 1 per cent. was 
probably the cause of many of the failures. He 
would like Mr. Hudson’s opinion on that point. 

Mr. Hupson agreed that the question of com- 
bustible organic matter in the sand was very im- 
portant. In Fig. 20, which they had seen show- 
ing the refractory test on clay, Blairgowrie sand 
and Loudoun loam, the metal in contact with the 
clay was all blown on the surface. They had all 
heard those who said that permeability in a mould- 
ing sand was not necessary. The argument was 
that casting was done successfully in a chill mould, 
which had no permeability, and that therefore 
permeability was not necessary. If one cast metal 
on to a firebrick it lay quietly. There was no 
blowing. His opinion was that the blow holes 
were solely due to the organic matter in the clay 
being turned into gas. This was a very important 
point, and permeability was of no importance pro- 
vided that there was no gas generated from the 
mould. They must have permeability, and the 
need for it was greater or less according to the 
amount of gas formed with steam’ or the de- 
composition of organic compounds. 


Venting. 


Mr. Lonepen said he knew from experience the 
need for venting with green sand. One had to 
add to the natural permeability of the sand by 
vents. When one was engaged in the production 
of the heavier classes of @hstings and had to face 
the problem of the elimination of scabs and what 
not, one had no room for doubt that this question 
of permeability was important. If the sand was 
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sufficiently open in texture there was less need for 
vents. In the absence of vents one was liable to 
get scabs and blowing in certain classes of work. 
The problem was simply that of providing an easy 
mode of exit for the products of the decomposition 
of part of the bonding materials of the sand. 
There were one or two points he wished to raise. 
Mr. Hudson had presented some very good illus- 
trations. In one he showed a slab cast in a mould 
made with various kinds of sand, and the degree 
of ease with which these portions detached them- 
selves from the casting indicated their suitability. 
That was a very good test, but it was necessary 
to get a little more information about that. In 
heavier castings, which might be cast in green 
sand, one would probably have to use a special 
sand, stronger and more open. It was not true 
to say that when they had found a sand which 
gave maximum quality on surface appearance by 
surface appearance they had found an ideal sand 
for every purpose in green sand. He had not the 
slightest doubt, for instance, that Blairgowrie 
sand would be quite unsuitable for many classes 
of work on account of its closeness. If only one 
class of work was being done one could, of course, 
get a standard sand suitable for that class of 
work, but in a jobbing foundry there was no one 
sand that would fill the bill for all kinds of green- 
sand work. For drv-sand work it was, of course, 


different. The qualities in respect of sands 
which had been dealt with in Mr. Hudson's 
Paper were all of first-class importance. 


Some time ago, as an alternative to a local silica 
sand, he had sent for Southport sand. It cost 
2s. Gd. per ton on rail at the quarry, but by the 
time it had reached him it had cost 19s. a ton. 
That would show that it did pay to consider what 
their local resources were, ard he thought that 
Mr. Hudson deserved their gratitude for the work 
he had done for them—work which he thought he 
might call pioneer work. 


Helping the Jobbing Shop. 

In his reply Mr. Hepson said that in the case 
of heavy castings the importance of knowing the 
properties of the sand was not so great as in the 
cease of lighter work. One very rarely found a 
heavy casting defective. A good foreman would 
ensure that all heavy castings went out sound. 
It was in a jobbing shop where unskilled labour 
was employed that the value of these tests came 
in. He felt that Mr. Longden’s remarks about 
the refractory test were quite correct, but, as he 
had pointed out, Blairgowrie sand was the most 
refractory sand they had found, yet it was no good 
for any class of moulding—except perhaps 
aluminium—because it was so dense. Oxe must 
adjust the conditions to the job. By watching the 
ramming effect and controlling the moisture con- 
tent thev had a fair chance of turning out defec- 
tive castings below 5 per cent. regularly, Their 
aim in his place was to make the sand standard 
and the moulding methods standard. In the 
previous week their defective castings were 4.7 
per cent.. with light castings not over 2 ewts. 
In their heavy foundry the defectives were about 
0.1 per cent. Their total defectives that week on 
about 150 tons made amounted to about 3 per 
cent. He thought they would agree that that 
showed the value of knowing something about their 
sands. 

At the conclusion of the discussion Mr. 
Longden announced that the next meeting was 
Problem Night, and that Mr. Hudson had agreed 
to attend so that his Paper, discussion on which 
had already been so full, might be further 
discussed. 


New Honour for Sir Robert Hadfield. 


Sir Robert Hadfield, Bart., F.R.S., has received 
an official intimation by cable that he has been 


elected a Foreign Associate of the National 
Academy of Sciences, Washington, D.C., an 


honour held by only ten other living Britishers. 
The National Academy of Sciences has 225 living 
members, all of them distinguished in some 
department of science, and is in many ways the 
equivalent in the United States of the Royal 
Society. 
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A Mighty Casting. 


In a lofty shop in a street in Croydon, in Surrey, 
there has recently been made the greatest bell 
ever cast in England. This bell, destined to be 
sent to New York, is in height over 8 ft., and has 
a circumference at its mouth of more than 30 ft. 
Its weight is 18} tons, and its clapper—a curiously 
artistic bar of iron—weighs no less than 12 ewt. 
Its note is that known to musicians as a low C. 

Art, science and craftsmanship are all indis- 
pensable in the making of a great bell. The 
draughtsman must be equal to setting out the 
complicated drawings upon which all founding is 
based; the pattern-maker must be a man of 
intelligence and of a very high order in his work 
as a carpenter, and the foundryman must know 
well the consistency of the sand to be used and in 
particular its condition; he, the man by whom the 
pattern is reproduced in the moulding box, must 
have the steadiest of hands and an eve for the 
most minute detail. ; 

On the proportions of the copper and tin which 
go to make the alloy of which a bell is made the 
success of the result in the matter of tone very 
largely depends. 


Fie. 1. 
Tue Bournon”’ ror tHE Lavra 
RocKeEreLLER Memoriat River- 
sipe Cuurcu, New York. Netr WEIGHT 


AFTER TUNING—IS8 tons, 5 cCwrts., 1 gTR., 
ces. Largest Bett Ever Cast 
ENGLAND. Guittett & Jounstrox, Croynon, 
ENGLAND, Feprvary, 1928. 


The sound of this great bell, which, by the 
courtesy of the founders, the writer was permitted 
to hear, is one of so great a volume that even in 
the ample shop ir. which it hangs no real appre- 
ciation of its undeniable beauty is there possible. 

Great Paul of St. Paul's Cathedral, Great 
George of Bristol, Great Peter of York, Big Ben 
of Westminster and the great, yet unnamed bell 
of the Town Hall of Nottingham, with many other 
gigantic bells with enormous yet beautiful voices, 
can in no way rival the immense volume of sound 
sent out by this future dwellér of the Riverside 
Church of New York. 

Close by the monster casting stand- in the 
foundry workshops row upon row of other large 
hells which in any other circumstance would easily 
call forth exclamations of astonishment and 
wonder. Here there are hells of 7, 12, 13 tons 
and of less weight, each with a clapper and each 
emitting, when struck, a truly wondrous and 
beautiful tone, In the limited space (which, how- 
ever, was some 60 ft. high) the less vigorous the 
blow the sweeter the note appeared to be. But 
it is a campanological truth and one easily under- 
stood that in one sense a single note struck on a 
great bell is more impressive than many notes 
following each other in succession. . 

Not one of all these great bells on view had 
canons by which to be suspended; all apparently 
were to hang directly from the headstock. This is 
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not a peculiarity of the foundry of Messrs. Gillett 
and Johnston. It appears, if we may judge fron 
more than one recent example of the founding ot 
large bells, that the canon is gradually losing it~ 
place as part of a big casting. 

The illustration, kindly supplied by the founders, 
to whom, and to their representative, Mr. S. 
Cooksey, for much courtesy we are greatl, 
indebted, show the great bell. Its size may he 
easily imagined by the contrast of the men stand- 
ing by it. The frame upon which the bell hangs 
will go with it to New York. 

Fig. 1 shows the giant bell in its frame: the 
curiously artistic and oblong form of the clapper 
is not perceptible in the photograph. 


Comparative Tests on Malleable 
Cast Iron. 


By S. S. Nexryty. 

The tests were carried out by the author in the 
mechanical laboratory of the Politechnicum in 
Kief, Russia, under the supervision of Professor 
K. K. Siminski, on specimens received from the 
Luberetzky Agricultural Machinery Works, where 
the American method is used, and from the works 
** Malleable Cast Iron” of the Kief Metall-Trust. 
which employs the European method. 

The analysis of the black heart samples, as cast, 
was T.C., 2.65; Si, 1.42; Mn, 0.26; S, 0.022: 
and P, 0.08 per cent. 

The castings were annealed in a mixture of 
hammer scale and metal chips. The annealing 
furnaces have a combined wood-coal-oil firing 
arrangement. The duration of heating was 71 
hours, whilst the whole cycle of firing (from the 
moment of charging until the discharge) was seven 
days. The excess of air in the furnace was 1.14 
(average for the whole cycle). 

The maximum temperature in the furnace 
reached 860 deg. C. The carbon was reduced in 
the course of annealing by 0.3 per cent., whilst 
the combined and amorphous carbon contents 
analysed out at 0.09 and 2.25 per cent. respec- 
tively. The sulphur content was increased by 
30 per cent., and was, after annealing, 0.028 per 
cent. The Si, Mn and P are usually not affected 
hy annealing, 

The white heart samples, except those for deter- 
ination of proportionality limits, were made to 
similar specification at the works of the Malleable 
Cast Tron Company, where the average yield of 
good castings was 51 per cent. of the weight of 
metal charged. The samples were annealed in an 
oxidising medium consisting of 20 per cent. of 
new ore (hematite iron containing approximately 
90 per cent, Fe.O,), and 80 per cent. old, 7.¢., 
which had already served for a previous annealing. 
The annealing furnace was coal fired. 

The annealing of every kg. of castings required 
1 kg. more fuel as compared with the process at 
Luberetzky Works. The duration of firing was 
142.6 hours, whilst that of the whole cycle was 
eight to nine davs. The maximum temperature 
reached in the furnace was 1,050 deg. C., and 
the excess of air in the furnace (average for the 
whole cycle) was 1.2. The analysis of samples after 
annealing was:—C (amorphous), 0.80: C (com- 
hined), 0.11: Si, 0.47; Mn, 0.17; S, 0.12; and P, 
0.14 per cent. 


Mechanical Tests. 

The samples from both the works mentioned 
were tested under identical conditions, whilst to 
assure a high accuracy in calculation all test 
pieces were turned down 1.0 to 1.5 mm., except 
those for statie tension, which were tested with the 


skin intact. 
Conclusions. 

The data of mechanical tests show the incon- 
testable superioritv of malleable iron produced at 
the Luberetzky Works, which satisfies all the 
standard requirements for malleable cast-iron 
products, even those of the American Standard 
Specifications. 

Tt must also be considered that the European 
method of annealing recuires 140 per cent, instead 
of 40 per cent. of 7.000 conventional heat units 
in terms of fuel, and that the total cost per ton 
of production of American malleable cast iron is 
less than that of the European. 
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The Iron and Steel Institute. 


ANNUAL MEETING IN LONDON. 


The Annual Meeting of the Tron and Steel 
Institute was opened on Thursday last at the 
Institution of Civil Engineers, “Great George 
Street, Westminster. At the outset the retiring 
(Mr. F. W. Harbord) occupied the 
chair. 


Report of Council. 

The Council of the Institute in their report for 
1927 state that during the vear 67 new mem- 
bers and associates were elected, 10  asso- 
ciates were transferred to membership, and 12 
members were reinstated. Fifty-three members 
and one associate resigned their ‘membership dur- 
ing the year, and the names of 30 members were 
removed from the register owing to the non-pay- 
ment of their subscriptions. The total membership 
of the Institute on the register on December 31. 
1927, was accordingly as follows:—Patron, 1; 
honorary members, 5; life members, 81; ordinary 
members, 1,879: associates, 17; total, 1,983. The 
deaths of 30 members occurred during the year, 
and the Council record their sense of the great 
loss to the Institute incurred through the deaths 
of the following:—Mr. Edward Steer, who had 
served on the Council since 1910; Judge Elbert H. 
Gary (Chairman of the U.S. Steel “Corporation 
and President of the American Iron and Steel 
Institute), who was elected an Hon. Vice-Presi- 
dent of the Institute in 1922; and Mr. Charles F. 
Rand (New York), who was made an_ honorary 
member in 1921, 

Finance.—The income for the year, apart from 
that of the Carnegie Scholarship Fund and of the 
Special Purposes Fund, was £7,831, and the ex- 
penditure was £8,710, as compared with £8,136 
and £8,160 respectively in 1926. The adverse 
balance of £879 in the accounts for the year 1927 
is chiefly due to the increased cost of the pub- 
lications of the Institute. 

Andrew Carnegie Research Scholarships.—On 
the recommendation of the Carnegie Research 
Committee, grants were made by the Council 
during the year to the following candidates :— 

B.S. Smita (Sheffield), £100, to assist in carry- 
ing out research work under the direction of Pro- 
fessor C. H. Desch at Sheffield University on 
behalf of the Heterogeneity Committee, the sub- 
ject being the viscosity of molten steel. 

Davin Binnie (Glasgow), £100, to assist in 
carrying out research work under the direction of 
Professor J. H. Andrew at the Royal Technical 
College, Glasgow, on behalf of the Heterogeneity 
Committee, the main subjects being the determina- 
tion of the liquidus and solidus of carbon and 
alloy steels, and a study of reactions of sulphides 
in liquid and solid steels. 

R. M. Cortes (London), £100, to carry out a 
research on the transfer of heat in heat exchanges 
used in the iron and steel industry. 

Epwin Morean (Birmingham), £100, to carry 
out a research on the electrical and dilatometric 
properties of cast irons at temperatures up to 
1,000 deg. C. 

T. F. Pearson (Dudley, Wores.), £100, to carry 
out a research on graphitisation in iron-carbon 
alloys, 

E. Vatenta (Skoda Works, Limited, Czecho- 
Slovakia), £100, to study heat- and acid-resisting 
“ irons containing chromium-silicon-aluminium. 

R. Woopvixe (Shrewsbury), £100, to study 
the influence of nickel upon the wearing properties 
of case-hardening steel. 

Changes on the Council—Mr. E. H. Saniter 
was elected Vice-President to fill the vacancy 
caused by Mr. ors accession to the Presi- 
dency, and Mr. W. Gray has been elected a 
member of Council be ‘take the seat vacated by 
Mr. Saniter. Lieut.-Col. Maurice L. Bell, Dr. 
W. H. Hatfield, and Mr. A. 0. Peech have been 
elected members of the Council to fill three seats 
which became vacant at the end of 1926. In 
accordance with Bye-law 10, the names of the fol- 
lowing Vice-Presidents and members of Council 
Were announced at the autumn meeting as being 
due to retire at the annual meeting, 1928. Vice- 


Presidents.—Mr. George Hatton, O.B.E.; Mr. 
Alfred Hutchinson; and Mr. William R. Lysaght, 
C.B.E. Members of Council.—Mr. F. 
Saniter; Mr. John Craig, C.B.E.; the Hon. R. D. 
Kitson, D.S.0., M.C.; Mr. Cyril F. Lloyd, M.P.; 
and Professor Cecil H. Desch, F.R.S. Mr. 
Saniter having since been elected a Vice-Presi- 


Mr. BengamMin Tarpor. 


President of the Tron and Steel Institute. 


Mr. BenJamin Tasor, the inventor of the continuous process 
of steel manufacture which bears his name, was born in 
Shropshire in 1864. His earliest experience in steel manu- 
facture was obtained at the Ebbw Vale Works, after which 
he went to assist his father, who owned the Castle Iron- 
works at Wellington, Shropshire, where, besides gas puddling 
furnaces, he was operating a ‘ Clapp-Griffiths ” steel plant 
with small basic open-hearth furnaces. In 1890 Mr. Talbot 
became superintendent of the Southern Iron & Steel Company 
of Chattanooga, in Tennessee, U.S.A., in order to start the 
basic open-hearth process in the Southern States. Whilst 
there he experimented for the Dennessee Iron & Coal Com- 
pany, of Birmingham, Ala., with their silicious pig-iron, as 
up to that time basic pig-iron had not been made in the 
South. He conceived the idea of working a preliminary 
continuous basic-lined refining furnace for desiliconising, 
and this is now in large use in England under the name 
of the basic-lined gas-heated mixer. In 1893 he accepted 
the position of steelworks superintendent at the Pencoyd 
Steel Works, in Pennsylvania. where he commenced the 
manufacture of basic open-hearth steel, and in 1899 brought 
out the continuous method of steel-making. In 1900 Mr. 
Talbot read his first Paper before the Iron and Steel Institute 
on the “Continuous Steel Process.” being followed by one 
in 1903 on the same subject. In 1900 he resigned his position 
of manager of Pencoyvd, when the Pencoyd Works were 
absorbed by the United States Steel Corporation, and 
returned permanently to England to develop the continuous 
steel process, which was taken up by some of the largest 
steel companies, including the Cargo Fleet Iron Company, 
Limited. South Durham Steel & Iron Company, Limited, 
Frodingham Iron & Steel Companv, Limited, and others, in 
this country. In 1905 he read a Paper before the Institute 
upon “Segregation in Steel Ingots.” For many years Mr. 
Talbot has been engaged in improving the design of large 
steel furnaces with the object of increasing production and 
reducing costs. He is also the inventor of a_ successful 
mechanical gas producer. and of a process known as “ The 
Talbet Hydro-carbon Lining,” by which iron and éteel pipes 
are lined by centrifugal force with a special hydro-carbon 
lining. Mr. Talbot was awarded the Elliot Cresson Gold 
Medal and the John Scott Medal of the Franklin Institute 
ef Philadelphia in 1908 in recognition of his metallurgical 
inventions, and also, during the same year. was awarded 
the Bessemer Medal of the Iron and Steel Institute in recog- 
nition of his research in the manufacture of iron and steel. 
During the war he acted in an exnert advisory capacity to 
the Ministry of Munitions, and also as a member of the 
Departmental Committee avpointed. by the Board of Trade 
to consider the position of the iron and steel trades after 
the war. He is a member of the Advisory Committee for 
Coal and the Coal Industry nnder the Mines Department, 
end of the Permanent Committee on Basic Slag under the 
Ministry of Agriculture and Fisheries. Amongst his manv 
other connections Mr. Talbot is deputy-chairman and 
managing-director of the Cargo Fleet Tron Company. Limited. 
«nd the South Durham Steel & Iron Company, Limited, and 
is interested in several other important iron and steel and 
colliery companies on the North-East Coast. Dring the 


present year he ia also President of the National Federation 
of Tron and Steel Manufacturers, 
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dent, Mr. W. Simons, being next due io retire, 
now retires in his place. No other members 
having been nominated up to one month previous 
to the annual meeting, the retiring members, in 
accordance with the announcement made at the 
autumn meeting, but subject to the change speci- 
fied, are presented for re-election. 


Statement of Accounts. 

Dr. H. C. H. Carpenter (Hon. Treasurer), in 
presenting the balance-sheet and statement of 
accounts for 1927, called attention to the ten- 
dency evident in the past three years for the 
expenditure to rise while the income remained 
stationary, or even fell slightly. The income and 
expenditure account for the year 1927 showed a 
deficit amounting to £879, which revealed a 
serious position for the Institute. It was attri- 
butable to various causes, but mainly to the in- 
creased expenditure on the publication of the 
Journal’? containing the Papers, discussions 
and abstracts. 

The Annual Report and Statement of Accounts 
were adopted unanimously. 


Induction of Newly-Elected President. 


The chair was then vacated by Mr. Harbord, 
and taken, amid hearty cheering, by the new 
President, Mr. Benjamin Talbot. 

Sir Rosert Haprietp, Bart. (Past-President), 
proposed a hearty vote of thanks to the retir- 
ing President, Mr. Harbord, who had given un- 
limited time and very able help in the conduct of 
the affairs of the Institute. 

The vote was carried by acclamation. 

Mr. F. W. Harsorp thanked Sir Robert for the 
kind words he had used in proposing the resolu- 
tion, and the members for the hearty manner in 
which they had accepted them. 

The Prestpent (Mr. Benjamin Talbot) said that 
in electing him to the high office of President he 
considered that the highest honour but one which 
he had ever received had been conferred upon 
him, as he ranked the receipt of the Bessemer 
Medal in front even of the Presidency of the 
Institute. 


Presentation of Bessemer Gold 
edal. 


The Prestpent said his first duty, a very plea- 
sant one, was to present the Bessemer Gold Medal 
to Mr. Charles M. Schw ab, President of the 
American Tron and Steel Institute and the Chair- 
man of the Bethlehem Steel Corporation. Some 
of them knew Mr. Schwab very well. He (the 
President) had been fortunate enough to know 
him for a great many years; it was in 1892 that 
he first had the privilege of meeting him. The 
Council of the Tron and Steel Institute, in con- 
sidering the award of the Bessemer Medal, must 
be influenced by distinguished contributions to the 
progress of the industry, whether by research, the 
application of sc ientilic principles or operative 
ability. It was perhaps unusual, and it was, in- 
deed, one of the rare combinations for which the 
industry was invariably seeking, to find in one 
personality the three qualities of scientific know- 
ledge, technical ability and administrative capa- 
city, but in Mr. Schwab they had an outstanding 
example of such a combination linked with force 
of character, as the result of which he had, by his 
own ability and energy, forged his way to the 
leading position in the great iron and ‘steel in- 
dustry of the United States. Having reviewed 
Mr. Schwab’s career, the President concluded by 
expressing, on behalf of the Members, their very 
great pleasure in seeing him there that day. He 
had peculiar pleasure in presenting the Bessemer 
Gold Medal. 

Mr. Cuaries M. Scuwas, who was received with 
prolonged applause, said that when Mr. Talbot 
spoke of the days gone by it seemed almost im- 
possible for him (the speaker) to realise that he 

was practically the Dean of the steel industry of 
America. He was rounding out his 50th year of 
service in the manufacture of iron and steel. The 
dream of his youth that this honour should come 
to him as a fitting culmination of a long career 
had been consummated that day. He had received 
a good many honours in his life in different direc- 
tions, but they all paled into insignificance in his 
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own estimation compared with the Bessemer 
Medal, which had always stood as the hall mark 
of what had been greatest in their business. 
Having referred in generous and eulogistic terms 
to his business experiences with British financiers 
and others, and recalled many personal memories, 
Mr. Schwab remarked that though he had grown 
rich and wealthy in manufacturing and all that 
sort of thing, it did not count anything to him. 
At his time of life the one thing that meant much 
to him was the approval of those with whom he 
had been for so many years associated, and to 
have this token of approval from them meant 
more than anything he could possibly find words 
to express. He was in Europe two months ago, 
when he was notified by Mr. Harbord, and by 
their Secretary, Mr. Lloyd, that the Medal was 
to be conferred upon him. He had just been home 
for two weeks, and although duties were pressing 
and he was not young, and although he had 
crossed the Atlantic 80 times in 43 years, nothing 
could stand in the way of his making a trip across 
the Atlantic again for the sole purpose of per- 
sonally expressing his appreciation of the great 
honour which they had done him. He was going 
back at the end of the week to America, but he 
would take with him a heart overflowing with ap- 
preciation for their kindly remembrance of the 
old American steel-master, As a_ citizen of 
America he pledged them during his lifetime his 
undivided help in anything that would promote 
friendship between their two great countries. 

The Presitpent said he was sure Mr. Schwab 
would be pleased to know that Mr. Farrell, the 
President of the United States Steel Corporation, 
had sent him the following cable:— 

“ Accept the gratitude of our industry in the 
United States for the high honour conferred 
upon my colleague, Charles M. Schwab.’’ 

The Prestpent then delivered his Presidential 


Address, 
Presidential Address. 
By B. Tatsor. 
( Ihridged.) 
If the addresses of Past-Presidents, many of 


them scientific and technical men eminent in their 
day, were put together they would form very 
interesting reading, as they record the advances 
of the iron and steel industries during the past 
years very clearly, and they cover the ground 
thoroughly. I have found it somewhat difficult 
to select a subject for my address, but finally 
came to the conclusion that possibly an account of 
my forty years’ personal experience in the develop- 
ment of the basic open-hearth process might be 
of general interest. 

Just before the advent of the basic process, or 
a little over 50 years ago, A. L. Holley, the most 
noted American metallurgist and steelworks 
engineer of his day, wrote in one of his reports 
in summing up his conclusions about the open- 
hearth process as follows :- - 

While the Bessemer process has reached a high 
degree of perfection, so high, indeed, that the dire: 
tions of great improvement are not obvious, the open- 
hearth is availing itself of new accessories in every 
direction. The Bessemer looks back to a splendid 
development. The open-hearth looks forward to a 
splendid development. 

In this country [U.S.A.] to-day, the Bessemer is by 
far the cheaper method of producing the ordinary and 
some of the finer grades of structural steel. The pro- 
duct is not only cheap, but when made of the best 
materials, and with the skill and care that many of 
our experts can bestow, it is trustworthy and excellent. 

The open-hearth process, on the contrary, is per- 
formed mostly in sma‘] furnaces and in works too 
limited to fully economise labour and maintenance. 
It receives no aid from any preliminary preparing or 
refining operation. Excepting in a few details, and in 
the arrangement of a few works, the plant is little 
better than it was five or six vears ago. The practice, 
however, in most of our works 1s excellent, and the 
product of some of them is not exceeded in quality 
anywhere in the world. For very soft. very hard, and 
very pure products. and for steel castings, the present 
open-hearth has great advantages over the Bessemer. 
The materials, however, are of the most expensive 
character. 

But what are the indications of the future? The 
Bessemer must be chiefly confined to irons very regular 
in silicon, and hence the most costly to make—to irons 
pretty low in phosphorus and so requiring ores that 
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average the dearest—to crude irons that are not puri- 
fied from phosphorus, because they would then also be 
purified from silicon, and would not be hot enough to 
blow. If remelting the pig is saved by working 
directly from the blast furnace, then the ores and the 
blast-furnace practice must still be more regular and 
costly. 

The open-hearth has these advantages, some of them 
secured and some within reach: (1) It is not depen- 
dent for temperature on the ingredients of the 
materials, hence as far as heat is concerned it can 
digest anything that bears the name of iron. (2) It 
can, as well as the Bessemer, take its material direct 
from the blast furnace or from the cupola. (3) The 
greater part or the whole of its materials can be puri- 
fied by a preliminary process, and hence the cheapest 
ores can be used whatever their quality. This can be 
done in whichever of three ways is best suited to the 


Mr. C. M. Scuwar, 
Bessemer Gold Medallist. 


Mr. Cuarces Scuwas was born in Williamsburg, 


Blair County, Pa., on February 18, 182. While he was 
still a boy the family removed to Loretto, in Cambria 
County, Pa., where he was educated in a local school and 


at St. Francis College. From Loretto he went to Braddock, 
Pa., and found work in a grocery store. Among the cus- 
tomers of the store was Captain William R. Jones, then 
Superintendent of the Edgar Thomson Steel Works of the 
Carnegie Company. Impressed by the young grocery clerk’s 
energy and intelligence, he offered him a job at the works 
driving stakes at a dollar a day. Captain Jones soon dis- 
covered indications of the mechanical genius and capacity 
for the management of men, which were the great factors 
in Mr. Schwab’s later success, and the young man was 
early given new and greater responsibilities. Indeed, it 
was not long after he began his dollar-a-day job as a stake- 
driver that he was superintendent of the Edgar Thomson 
Works, then the foremost steel-making plant in existence. 
In seven years he was at the head of the Engineering 
Department of the Carnegie Company. The great Home- 
stead Steel Works were erected under his supervision and 
in accordance with his plans. On the death of Captain 
Jones, Mr. Schwab was appointed superintendent of the Edgar 
Thomson Steel Works, and in 1892, when the Homestead 
Works were re-opened after the historic strike, he was made 
superintendent of that plant also. Mr. Schwab proved to 
have a genius for organisation and administrative tact, and 
his work then and afterwards was so thorough in the 
management of men that in 189% he was made a member 
of the board of managers of the Carnegie Company, and 
the following year was elected its president. He had thus 
at the age of thirty-five become the chief executive officer 
of what was then the greatest manufacturing corporation 
in America. and had attained that place in fifteen years 
from a beginning as a dollar-a-day stake-driver. During the 
negotiations leading up to the establishment of the U.S. Steel 
Corporation it was Mr. Schwab who was the intermediary 
between the late Mr. Andrew Carnegie and the other parties 
to the bargain, and whose cogent arguments persuaded the 
other negotiators to pay the price at which the Carnegie 
interests were offered. When the consolidation was effected, 
Mr. Schwab, at the age of thirty-nine, became president of 
the world’s greatest corporation. When after three years he 
resigned the presidency, he left this magnificent working 
organisation in perfect order, and still retains large personal 
interests in the Corporation and its subsidiary companies. 
After leaving the presidency of the U.S. Steel Corporation, 
Mr. Schwab obtained a controlling interest in the Bethlehem 
Steel Corporation, of which he is now chairman of the board 
of directors. During the war he became the advisor of the 
Administration in regard to eng‘nes of war and munitions, 
and was called in April. 1918, to the post of Director-General 
of the Emergency Fleet Corporation. His great achievements 
in this connection are matters of history. Mr. Schwab was 
elected President of the American Iron and Steel Inetitute 
on October 28, 1927. The Institute has a membership of 1,485 
active members and 5% associate members, 
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particular case: (a) The direct process, as by the 
Siemens rotator; (6) fluid refining, as by Bell’s and 
Krupp’s methods, and (c) mechanical puddling. (4 
Very impure scrap, such as old iron rails, may be puri 
fied in connection with pig, by fluid refining. 

The conclusion is inevitable that the open-heart!) 
process is about entering upon a development which 
will largely increase the use of steel, not only as a 
substitute for wrought iron and cast iron, but with 
new adaptations and in new directions. 

The late S. T. Wellman once recalled a prophecy 
by Holley that the open-hearth process would 
some day go to the funeral of the Bessemer, and, 
judging from the foregoing quotation from 
Holley’s report in 1877, he certainly anticipated 
a much greater future development in the open- 
hearth than in the Bessemer, 

The world’s output of steel in 1878 was some 
2,780,000 tons, which was divided amongst the 
various steel-producing countries as _ follows :— 
Great Britain, 980,000 tons: United States, 
730,000; Germany, 460,000; France, 280,000; Bel- 
gium, 120,000; Russia, 100,000; Austria, 90,000; 
Sweden, 2,000; total, 2,762,000 tons. The 
British output for the year 1878 was made up as 
follows :—Acid Bessemer, 806,208 tons; acid open- 
hearth, 175,438 tons. 

Mr. Edward Williams stated in his presidential 
address in 1879 that the world’s production of 
open-hearth steel in 1878 was 350,000 tons, which 
was all acid. According to information kindly 
supplied by Mr. M. S. Birkett, of the National 
Federation of Iron and Steel Manufacturers, the 
total world production of steel ingots and castings 
in 1927 is estimated at 99,090,000 tons, of which 
12,100,000 tons were acid, and 83,880,000 tons 
were basic, the remainder being steel made in the 
electric furnace or in small converters. Of the 
83,880,000 tons of basic steel, 64,180,000 tons were 
made in the basic open-hearth. 

When we see the enormous increase in con- 
sumption of steel in 50 years, and especially how 
the output of the open-hearth process has grown 
in this period, it shows that Holley was correct 
in his forecast of the increase in the uses of open- 
hearth steel. As to the statement credited to him 
by S. T. Wellman that the open-hearth steel pro- 
cess would attend the funeral of the Bessemer, 
the time has not yet arrived to make even tenta- 
tive arrangements for its obsequies. In fact, it 
looks as if both processes will work together for 
an indefinite period, as there is room for both so 
long as the cost of producing basic Bessemer steel 
is less than that of basic open-hearth, and there 
may be some purposes for which Bessemer steel is 
preferred. 

Holley’s report was written before S. G. Thomas 
announced to the world his epoch-making inven- 
tion, in his Paper read in the spring of 1879, in 
which he proved that he had successfully dephos- 
phorised pig-iron in a basic-lined converter, and 
had produced a satisfactory quality of steel. This 
great invention stopped all further development 
of mechanical puddling, as well as the work on 
preliminary dephosphorising, which had _ been 
solved by Sir Lowthian Bell in this country and 
by Krupp in Germany in their washing processes. 
If the basie process had not been invented at that 
time, no doubt there would have been interesting 
developments in these preliminary slag-washing 
refining processes, as it had been discovered that 
it was possible to dephosphorise at a compara- 
tively low temperature and yet retain carbon in 
the liquid bath. 

It was fortunate that Bessemer was an excep- 
tionally able mechanical engineer as well as a 
great inventor, as his process was so revolutionary. 
There has been very little fundamental change in 
the design of the tilting converter since he 
finished with it, except in regard to size, although 
A. L. Holley made certain improvements of detail, 
such as the movable bottom, which enabled the 
tuyeres to be changed more rapidly, and also in 
the general layout of the converting department. 

When S. G. Thomas invented the basic process 
he had the benefit of the engineering experience 
and skill of Bessemer, Holley and others. His 
task was to perfect his basic lining, make it more 
durable, and find out the exact composition of the 
liquid metal which gave best results in the con- 
verter, just as Bessemer had to do in his early 
experiments. 

As soon as it was seen that the basic process 
was a suecess in the converter, it was taken up 
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by those who were interested in the Siemens open- 
hearth process, and here again a furnace was at 
hand ready to be adapted. While Siemens had 
conceived and worked out successfully the beauti- 
ful principle of regeneration in his furnace, and 
while Bessemer was developing his process, com- 
paratively little improvement in design of the 
open-hearth had been made since the first furnace 
was built. 

The Siemens furnace in use at that time, as 
designed for the acid process, gave sufficiently 
good results, but it was soon found that with a 
hasic hearth it was very expensive to maintain 
and repair. The hearth was supported more or 
less by the regenerators, as they were exactly 
underneath, but the gas and air ports and uptakes 
were too near together, and air spaces for cooling 
were inadequate. 

In 1884 we find in the ‘‘ Journal of the Iron and 
Steel Institute’? a Paper by Mr. Dick on the 
Batho furnace, the design of which was the result 
of the joint effort of Messrs. Wailes, Hackney, 
Riley, and Dick. It was a practical change in 
design from the original Siemens, and it contained 
good and bad points. The good points were in the 
removal of the regenerators to the end, and in the 
independent support of the hearth on columns or 
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Mr. J. H. Darby about that time erected basic 
open-hearth furnaces at Brymbo, and, having 
blast furnaces under his control, was able to make 
a basic pig-iron low in silicon and sulphur suitable 
for the process, and credit is due to him for some 
of the most important pioneer work done. His 
method for making high-carbon steel by the addi- 
tion of solid carbon was a most important step in 
the development of basic open-hearth practice, and 
it is now in use in almost every basic open-hearth 
plant which produces rail and medium-carbon 
steels, 

Mr. Harbord, our retiring President, read in 
1886 his valuable Paper on the basic open-hearth 
process, which came at the right time, as it lucidly 
explained the theory and practice of the process, 
although it will be noticed here that the pig-iron 
used would to-day be considered very unsuitable. 

I became interested in the process and com- 
menced work with it in 1887, At the outset I 
found that Staffordshire common cinder pig was 
a very difficult metal to employ, as hours were 
taken to bring the phosphorus and sulphur down 
to satisfactory limits. To overcome this I used 
two furnaces, the first to melt the pig-iron, de- 
siliconise, and remove some of the phosphorus; 
the second to finish off the heat. The furnaces 


manufacture of basic open-hearth steel in the 
Southern States. In going through various works 
there I found a great development in open-hearth 
basie practice going on. The Homestead works 
were putting in a large installation for those 
days. 

In the development of the acid open-hearth in 
the United States it was fortunate that they had 
a man of such ability and practical experience as 
the late S. T. Wellman as a pioneer. What Holley 
had been to the acid Bessemer, Wellman was to 
the open-hearth. In 1887 he built at the Otis 
Steelworks, Cleveland, Ohio, a furnace in which 
he departed from the Siemens design then in use, 
and made a great advance by arranging cinder 
chambers under the uptakes of the ports, and by 
moving the regenerators forward, so that the 
slag could not drop amongst, and rapidly clog up, 
the spaces between the chequer bricks, and also by 
carrying the weight of the furnace body on girders 
supported on brick columns independently of the 
regenerator arches. Shortly afterwards _ basic 
open-hearth furnaces were built in the United 
States on these lines. In fact, one may say that 
this furnace became a new standard design, and 
very little alteration was made in the design of 
fixed basic open-hearth furnaces from about 1895 
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Fic. 1.—Tatsort Furnace or New Design with Avxiciary Barus. 180 Tons. 


piers, so that free access was possible underneath 
the hearth. The bad points were the circular 
hearth, movable roof, and air ports through the 
roof at right-angles to the gas port. In addition 
to improving the design of the furnace, the ques- 
tion of suitable pig-iron was involved. Some of 
the pioneers made their work more expensive and 
difficult by using Staffordshire cinder pig, which 
was the cheapest iron then produced, but very 
unsuitable for the purpose on account of the great 
variation in the percentage of silicon and sulphur, 
and the exceedingly high phosphorus. This was 
mainly the reason why such small outputs were 
obtained, and why the working campaign of a 
furnace was so short, while the repairs were ex- 
cessive, owing to the necessity of keeping heats in 
the furnace for long periods in order to obtain 
steel sufficiently low in phosphorus and sulphur. 
Although Thomas and Gilchrist had previously 
mentioned in their Paper that the basic process 
should work in the open-hearth, the first pub- 
lished account of the basic open-hearth process that 
I have come across is contained in Mr. Gillitt’s 
Paper, read in 1883-84 before the Institution of 
Civil Engineers, describing the working of a small 
2- to 3-ton furnace at the Farnley Ironworks in 
1882. Here they used a reasonable mixture of 
phosphoric pig-iron and scrap, and claimed to have 
obtained satisfactory results. 

In Staffordshire, about 1884, Mr. Wailes began 
to produce basic open-hearth steel at the Patent 
Shaft Works, but he used a most impure pig-iron, 
which made the operation difficult and expensive. 
Lincolnshire pig-iron at that time, although more 
expensive than cinder pig-iron, would have yielded 
more economical results. 


were small, being of only 2 to 3 tons capacity, and 
the following gives the history of a typical test :— 

From 2 to 3 tons of cinder pig were charged 
with oxide and lime and melted in the first fur- 
nace, the analysis of the iron being as follows :— 


P. | s. | Mn. 


Per Per Per Per Per 

cent. | cent. | cent. | cent. | cent. 

As charged cold into 
first furnace eS 1.46 | 3.96 | 0.24 | 1.40 
As poured into 
second furnace ..| 2.00 | Trace | 2.60 | 0.09 | 0.15 
Steeclas tapped  ..| 0.09 |Trace | 0.07 | 0.054) 0.46 


The steel was tapped two hours after pouring the 
refined metal into the second furnace. By work- 
ing in this way it was found that heats were made 
in less time, the heavy expenditure on repairs 
was greatly reduced, and the steel produced was 
of better quality. 

Good work was being done in one or two other 
works in England where the basic open-hearth 
process had been introduced. About 1889-90 Mr. 
Mannaberg started the process on a considerable 
scale at the new steelworks put down by the 
Frodingham Iron Company and erected under his 
supervision. The pig-iron made from Lincolnshire 
ores was very suitable for the process, and steel 
of excellent quality was produced, which did much 
to convince engineers that basic open-hearth 
steel was a reliable and satisfactory material for 
general engineering purposes. These works were 


the first in England to erect a tilting furnace to 
operate the continuous process. 
In 1890 I went to America to introduce the 


until comparatively recently, except in the arrange- 
ment of the ports, and, of course, in size, with 
the necessary increase in strength. 

While these basic open-hearth furnaces were 
being introduced S. T. Wellman brought out a 
further great improvement, namely, the charging 
machine--perhaps his greatest invention. This 
machine’ made it possible for furnaces of much 
larger capacity to be easily and rapidly charged, 
and did away with a large amount of manual 
labour. It was also a great boon to the furnace- 
men during the high temperature of the summer 
months. At that time the small electric motor 
was coming into use at steelworks for ail 
secondary power, superseding small steam engines 
and hydraulic power. In fact, those who witnessed 
these changes in the decade of 1890-1900 would say 
that the electric drive for charging machines, 
overhead cranes, roller tables, machines, and 
tools in steelworks was largely responsible for 
increasing output and decreasing costs. 

H. H. Campbell was the first to use tilting epen- 
hearth furnaces, having put them into operation 
at Steelton, Pa., in 1889. These furnaces tilted 
centrally, but as the block was fixed a space had 
to be left open between the tilting and fixed por- 
tions. It was in 1895 that 8S. T. Wellman built 
his rolling furnace for the Illinois Company, 
Chicago. 

In my experiments in 1891-92 on de-siliconising 
the siliceous pig-iron in Alabama in fixed furnaces, 
I had become interested in the tilting furnace, 
and had recommended the introduction of a 
large basic-lined tilting furnace to run continu- 
ously for the purpose of de-siliconising the sili- 
ceous blast-furnace metal by means of a basic slag 
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instead of using an acid Bessemer converter tor 
the purpose. When I decided to build a tilting 
furnace for the continuous process I looked into 
the merits of these designs, and finally selected 
Wellman’s method of rolling forward instead of 
tilting centrally, as being the better for the pur- 
pose. We did not care for the cylindrical shape of 
the body of the furnace as built at the Illinois 
Steelworks, and decided to design the furnace our- 
selves with flared or sloping sides. As it was 
decided to have close joints between the tilting 
sections, movable ports with water-cooled chills 
and capable of being moved backwards and for- 
wards were used. The flared sides were introduced 
for the double purpose of more easily repairing 
the back wall and slag line, and for holding the 
side walls (especially on the charging side) more 
firmly when tilting. Also, during slag line and 
wall repairs, the angle of the wall could be varied 
by tilting the furnace as desired. 

The continuous process being very well known, 
it is unnecessary to say much about it except 
that when first introduced some authorities pro- 
“renin dire results as to heats going through the 
vottom, but since the process has been in opera- 
tion I have never heard of any heats having 
broken through the hearth proper. The other 
interesting development in the continuous process 
was the bringing about, when desired, of the car- 
bonic oxide reaction, in which the carbon in the 
bath is rapidly oxidised simultaneously with the 
phosphorus, 

Since 1899 numbers of tilting furnaces gradu- 
ally increasing in size up to 250 tons capacity, and 
of different designs, with and without sloping 
sides, both centrally tilting and rolling forward, 
have been built in many steel-making countries, 
and opinions vary as to which design is the better, 
the tilting or the rolling furnace, as they both 
give satisfactory results. Personally, I must say 
{ favour the tilting furnace of, say, 200 to 250 
tons, as against the fixed furnace of large size. 
The hearth in a tilting furnace of large capacity 
can be much more easily controlled, and the facili- 
ties for repairs are much greater than with a fixed 
one, and for ease of removal of slag there is no 
comparison, Again, another advantage which the 
tilting furnace has over fixed furnaces of very 
large size is that it enables the use of smaller 
ladles; the pouring of the steel is therefore 
effected through smaller nozzles than is possible 
where ladles of 150 tons have to be used, and it 
must be admitted that this factor has an im- 
portant effect on the satisfactory rolling of the 
steel. 

Of course, there are not many fixed furnaces of 
even 150 tons capacity, but in large works the 
tendency is to increase the size. There seems to 
be now no adequate reason why tilting furnaces 
of over 300 tons capacity should not be used, 
especially in large works, and I hope to see them 
gradually installed. 

It is somewhat significant that Holley, in his 
report of 50 years ago, outlined preliminary refin- 
ing operations for the acid open-hearth process, 
and through the period of the development of the 
basic open-hearth process preliminary refining has 
been more or less used. 

A modification of the basic open-hearth process, 
known as the Bertrand-Thiel process, was intro- 
duced in Germany about 1896. ‘This consisted 
essentially in the use of two Siemens furnaces 
working in combination: one was known as the 
primary furnace, into which the pig-iron, oxides, 
and lime were charged and melted; the other as 
the secondary furnace, which received the refined 
liquid metal from the primary furnace. In a later 
development of the process fluid metal from the 
blast furnace was introduced into the primary 
furnace. By keeping the heat in the primary fur- 
nace comparatively low, the phosphorus is very 
largely removed in this furnace, whilst the carbon 
remains at about 2 per cent., and this constitutes 
one of the chief advantages of this modification of 
the process. 

The Hoesch process was another method for 
effecting the same object; the first slag was sepa- 
rated by tapping the metal into a ladle, and the 
metal was then returned to the same furnace 
without the slag. 

Monell, in America, charged adequate quantities 
of oxide of iron and limestone, preheated them, 
and then poured in liquid blast-furnace metal, 
refined it, and flowed off the slag. 
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The so-called ‘‘duplexing’’ method is used 
largely at times in the United States, in which 
an acid Bessemer converter is employed to de- 
siliconise and more or less de-carbonise metal con- 
taining too much phosphorus for acid working. 
By this means very large outputs have been 
obtained when working im conjunction with fur- 
naces of 200 tons capacity, an output approaching 
5,000 tons per week having been produced from a 
single furnace. We hear also of outputs of 2,000 
tons per week per furnace both in Germany and 
in the United States from large fixed and tilting 
furnaces, using scrap and liquid metal as a 
charge, When we think of the weekly outputs 
of the pioneers in the basic open-hearth, which 
45 years ago would be under 100 tons per week 
per furnace, the present outputs indicate the 
world’s progress. 

Vig. 1 shows a sectional elevation of my new 
design of open-hearth furnace with auxiliary 
hearths. The auxiliary hearths are mounted on a 
frame with wheels, so as to give a longitudinal 
movement for the double purpose of opening the 
joint of the furnace when tilting, and also for the 
rapid removal and exchange when desired of the 
movable water-cooled throat section A, which con- 
tains both the gas and the air ports. 

The objects aimed at in the design are to 
enlarge the hearth area in ove unit, to increase 
output, to decrease repairs, and to reduce costs. 
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‘Fhe results obtained during the past few month: 
are considered satisfactory, as without increasing 
the area of the centre or main hearth the output 
has already been increased by at least 50 per cent. 
in those furnaces which are working the same 
mixture of cold pig-iron and scrap as they were 
before. The furnace which is being supplied with 
liquid blast-furnace metal has increased its out- 
put by more than 33 per cent., and a greater 
increase is expected as soon as a large area in the 
auxiliary hearths is available. Of course, these 
auxiliary hearths can be added to large fixed fur- 
naces when there is sufficient space between them. 

It is hoped that further experience with this 
new design of furnace will show that it is a dis- 
tinct advance upon present types. No doubt, 
opportunities will be given in the future 
thoroughly to discuss its merits or criticise its 
shortcomings, 

This address commenced with an extract from a 
report by Holley half a century ago, which con- 
tained a forecast of the possibilities of future 
steel production. Seeing that the production of 
steel has risen from 2% million tons in 1878 to 
99 million tons in 1927, I am not bold enough to 
make a forecast of what the world’s consumption 
may be 50 years hence. It does appear, however, 
with our present knowledge, as if the basic open- 
hearth process will produce by far the greatest 
portion of the world’s requirements, as the ores 


Vic. 2.—New Tatvot Furnace: Generat View. 


A radical departure has been made from the 
standard furnace in use to-day by the introduc- 
tion of auxiliary hearths, which are used to melt 
the solid pig-iron of the charge when cold pig is 
used. In furnaces which use a large percentage 
of scrap, say 60 per cent., the 40 per cent. of 
pig-iron is melted in the auxiliary hearths, and 
when required it is tapped and poured into the 
heated scrap charge in the main hearth. In those 
works where liquid blast-furnace metal is available 
it is poured into the auxiliary hearths, partially 
refined, the temperature increased, and the metal 
is then tapped and poured into the main hearth 
to be worked down into finished steel. 

It will be seen in Fig. 1 that, in order to aug- 
ment the heat available from the main hearth in 
the auxiliary hearths, gas jets are used when melt- 
ing or refining liquid pig-iron. When in use 
these gas jets are preferably reversed with the 
furnace, so that all the gas streams run in the 
same direction. 

Perhaps the idea of mixing and burning a small 
quantity of gas in the incoming heated air from 
the regenerator, which further increases its tem- 
perature before it burns the gas in the main 
hearth, is the most novel idea to be observed in 
the new design. The amount of carbonic acid 
in the incoming heated air (due to the combustion 
of the gas in the auxiliary chamber) is inconsider- 
able, averaging only about 3 per cent. when pro- 
ducer gas is used, and we have experienced no 
difficulty in obtaining combustion of the gas and 
all the necessary heat required for rapidly work- 
ing the charge in the main hearth. On the out- 
going end gas is used when required in the 
auxiliary hearth, with or without air as may be 
necessary. 


from many of the known deposits in the world 
vield a pig-iron more suitable for this process than 
for any other. 

The process also absorbs vast quantities of mis- 
cellaneous scrap without it being necessary to 
select it by analysis. As the uses of steel increase 
more scrap will be available, and this must be 
remelted and returned into circulation. 


The fact that 64 million tons of steel ingots were 
produced last vear by the basic open-hearth pro- 
cess conclusively proves that the steel is in every 
way suitable for general engineering purposes, 
otherwise it would not be accepted by engineers all 
over the world. The future manufacture of steel 
can be left with confidence to our successors, as 
they will have a greater knowledge and larger 
opportunities than we have had, but they will 
have new problems to solve. The problem which 
faced the great inventors of steel—namely, 
Bessemer, Siemens, and Thomas—was to produce 
satisfactory qualities in different kinds of plain 
carbon steel. Sir Robert Hadfield opened up a 
new era with alloy steels when he demonstrated 
to the world the valuable properties of his man- 
ganese steels. 

Other workers have been and are working upon 
steels containing various alloying elements to pro- 
duce steels to meet new engineering requirements. 
and it looks as if in the future there will be 
greater possibilities of using such steels for many 
other purposes with every prospect of success. 
Possibly the greatest problem of all is to prevent, 
as far as possible, the ravages of corrosion in steel 
structures, and if this canndt be entirely pre- 
vented we must all work to mitigate it as much 
as is commercially practicable. 
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Blast-Furnace Practice in Natal.* 


By J. E. Holgate, B.Sc., and R. R. F. Walton, Newcastle, Natal. 


(Continued from page 321.) 


Calcination Troubles. 

In the first place, the carbonate was calcined 
in open piles at the mines, using about 5 per cent. 
of small coal. It was soon discovered that the 
© per cent. of free carbon in the ore was more 
than ample to promote calcination without extra- 
neous fuel. Several thousand tons were calcined 
in large heaps and put through the blast furnace 
in admixture with the oxide ore. Although it 
was possible to reach an average of 56 per cent. 
in the calcine, the process was objectionable for 
the following reasons ; — 

(1) Lack of uniformity of product. The greatest 
heat was generated in the centre of the heaps 
and caused excessive clinkering; the material was 
then difficult to size and consequently proved 
refractory in the furnace. The outside layers were 
never completely burnt and thus a variable 
analysis existed throughout the heap, with con- 
sequent greater difficulties in burdening the 
furnace. 

(2) Deterioration in mechanical condition of the 
ore was accentuated by further repeated hand- 
lings. The hard, dense carbonate ore on being 
heated was split up into laminations which became 
more friable and the ultimate proportion of fines 
became appreciably increased. Under more pre- 
cise control in closed kilns this difficulty might be 
overcome by allowing the lumps of ore to attain 
a stage in calcination where vitrification just 
commenced. But the problem is a difficult one, 
as actual clinkering must be avoided, and in open 
heaps, where the ore is in the slightest degree 
under-burnt, friability results. 

(3) Expensive handling of the raw ore. A large 
amount of native labour was required for building 
the heaps, while refilling tubs and transporting 
calcine back to loading bunkers at the mine was no 
light task, though, of course, mechanical methods 
could be introduced eventually to save labour 
costs. 

It was naturally concluded that certain advan- 
tages could be reaped by installing a system of 
closed kilns, but in the meantime small propor- 
tions of raw carbonate had been smelted in the 
furnace. The results were so encouraging that 
before installing kilns it was decided to experi- 
ment, as far as possible, with the carbonate, and 
obtain data, keeping in view the fact that a 
credit must be shown that would at least balance 
the extra railage cost of raw ore. 

Before the end of 1926 development of the mine 
Was proceeding well, but there were many engineer- 
ing and mining difficulties to get over before the 
maximum tonhage could be guaranteed for daily 
requirements, while the stock of outcrop ore was 
almost exhausted. For an output of, say, 4,200 
tons of pig-iron per month it was necessary to 
ensure a continuous supply of 10,500 tons of car- 
honate per month. In order to tide over the 
development period, and also the period of experi- 
ment on carbonate ore, it was decided to take a 
quantity of oxide ore (50 per cent, iron) from 
Rodell’s Farm; this ore was taken purely as a 
temporary expedient, and for some months has 
constituted about 40 per cent. of the average mix- 
ture, working quite satisfactorily. 

The proportion of carbonate in the mixture was 
steadily increased from December, 1926, when 
33) per cent. was functioning well, up to 50 per 
cent., and by June 662 per cent. carbonate was 
yielding excellent results. The furnace drove 
quite smoothly on the whole, although the pre- 
sence of some slightly bituminous coal from the 
upper seam at times caused periods of high pres- 
sure through a little wedging action in the fur- 
nace, The loss in flue-dust was decreased, and the 
“as was still highly combustible at the stoves and 
boilers in spite of an increased content of CO,. 

For a short period before closing down the fur- 
hace it was possible to make a run on all raw 


_* A Paper read before the Spring Meeting of the Iron and 
Steel Institute. 


carbonate, and the results were very gratifying, 
particularly in respect to coke consumption. With 
all oxide ore the average coke consumption had 
been in the neighbourhood of 2,100 1b. per ton of 
pig. This was steadily reduced until for a short 
period on basic iron with all raw carbonate the 
low figure of 1,734 Ib. was obtained. 

The authors are quite convinced that as a 
general practice raw carbonate can now be smelted 
with a consumption not exceeding 1,800 lb. over a 
prolonged period, making allowances for maximum 
driving and any minor disturbing factors that 
arise. They have not yet reached final conclu- 
sions on all aspects of the subject, as it is desirable 
to make certain observations over a larger period; 
but the main principle has been established that 
the fuel saving, combined with the better 
mechanical condition of the ore as carbonate, and 
uniformity of operation, amply compensate for the 
adverse railage factor. 

It has been evident that sufficient surplus heat 
Was generated in the upper regions of the furnace 
to promote calcination without any loss of heat at 
the hearth, while the 5 per cent. of free carbon 
is a fuel addition which, on the basis of 2} tons 
of ore per ton of pig, is equivalent to— 

100 


5,000 ry Ib, = 292 1b. of coke per ton of pig. 


Principles of Carbonate Ore Smelting. 

Unlike calcination in the open air, the oxide 
resulting from the action of heat in the furnace 
shaft is a ferrous oxide—not Fe,O,. The process 
of iron smelting, speaking broadly, consists in the 
abstraction of oxygen from the oxides of iron and 
the melting of reduced iron sponge. Jt should 
follow, therefore, other things being equal, that 
the lower the state of oxidation of the ore, the 
less work the furnace has to perform, as the heat 
requirements for melting iron and slag in the 
hearth are constant. The lower oxides of iron 
of mineral formation, such as magnetite, occur in 
exceedingly dense masses, so that it is their mech- 
anical condition which interferes with reduction, 
rendering them refractory. Although the extra 
oxygen from the higher oxide of iron involves an 
increased exothermic reaction with the carbon 
monoxide in the shaft, this means a greater 
quantity of CO which has to be generated pre- 
+ ad at the tuyeres from coke—an expensive 
fuel. 

If the work to be done in the shaft is reduced 
by having an cre in a lower state of oxidation, 
that work will he performed more efficiently. Less 
work, then, is thrown on the hearth, and a smaller 
coke requirement is sufficient for this. Again, less 
coke in the hearth means less air to be blown, 
while, incidentally, there is less moisture to be 
decomposed, and the air can also be heated to a 
higher temperature owing to-its reduced velocity 
through the stoves. 

Further economy in coke consumption is then 
arrived at by the further saving through the some- 
what smaller weight of slag which has to be melted 


337 


ing a further saving because of reduced slag, 
higher blast heat, etc., these economies decreasing 
by a fixed ratio. 
Summing up this theoretical consideration, it 
appears quite uneconomical to oxidise the lower 
oxide of the carbonate ore in a calcining heap or 
a kiln simply to reduce it again in the furnace. 


I.—Coke Consumptions recorded during Campaign, 


Raw Car- 


bonate in Coke per 
Period. Mixture. ton of Pig. 
Lb. 
Per cent. 
Half-year ending Dec. 31, 1926.. 25 2,218 


Half-year ending June 30, 1927.. 52 2,091 


3 months ending Sept. 30, 1927.. aM 1,995 
August, 1927 58 1,941 
Sept. 15 to 30, 1927 100 1,734 


The coke consumptions recorded during the cam- 
paign are given in Table I. Although the results 
are naturally affected to a certain extent by many 
other variable factors, one can observe the pro- 
gressive decrease in toke consumption as the per- 
centage of carbonate ore increases. 

It is also interesting to record the average 
analyses of blast-furnace gas taken over a series 
of determinations during normal working condi- 
tions at the furnace (Table Il). We commenced 
with all oxide ore from the Prestwick outcrop, and 
followed the investigation through, until, for a 
short period, the authors were able to observe the 
effects of working on 100 per cent, carbonate. The 
estimations were taken with a Standard Orsat 
apparatus. 


Taste U.—Variation in Gas Analysis with Increase of Raw 


Carbonate. 

Raw Car- Average Gas Analyses. 
bonate Total 
in Burden. CO,. CO ae 
Per cent. 2 Ouida, 
Nil (al! 

oxide) 10.9 27.9 38.8 2.56 
33! +s 12.5 27.4 39.9 2.19 
50 a 13.5 27.3 40.8 2.02 
662 ‘0 14.45 27.5 41.95 1.90 
100 os 15.0 27.8 42.8 1.85 


It will be observed that in each phase the per- 
centage of CO in the gas is practically constant. 
The CO,, however, rises steadily, and the per- 
centages of the latter when plotted graphically 
against the percentage of carbonate in the ore 
mixture show almost a straight line up to 66 per 
cent. It is intended, however, to follow up the 
investigation by taking a longer series of gas 
analyses of the higher proportion of carbonate, as 
there is much scope for ascertaining valuable in- 
formation on the relation between the CO/CO, 
ratio and particular furnace conditions in our 
special practice. Up to a certain point it would 
appear that the extra CO, in the gas corresponds 
roughly by weight to the CO, in the carbonate ore. 

There is also a steady average drop in the gas 
temperature as the percentage of carbonate rises 
in the mixture, other things being equal, until 
for the higher proportion temperatures as low as 
120 deg. Fah. have actually been observed. As 
previously suggested, this is confirmation of a 


IIT.—Anaiyses of Pig-Iron and Slag, 


Pig. Slag. Ratio 
— CaO + MgO 
Per cent. | Per cent. | Per cent. | Per cent. | Per cent. | Per cent. | Per cent. | Per cent. at 
Basic ao 1.00 0.05 0.30 | 1.50 31.0 28.0 18.5 19.0 1.5 
No. 1 foundry 2.75 0.02 0.30 1.25 32.0 33.5 11.5 20.0 1.4 


in conjunction with the reduced proportion of coke 
ash. Also, the fact cannot be ignored that the 
minimum weight of coke to be burnt per ton of 
pig promotes faster driving of the furnace, with a 
cutting down of radiation, conduction, and cooling 
watet losses per ton of pig. One might express 
the final coke saving mathematically as the sum to 
infinity of a series of terms in geometrical pro- 
gression, each saving in coke automatically involy- 


natural conclusion that, less oxygen being carried 
in with the ore to oxidise CO to CO, in the shaft 
(an exothermic reaction), less heat is evolved in 
the shaft, with consequent lower temperatures of 
the top gases. 


Analyses of Pig and Slag. 
Using a mixture of roughly equal parts of 
Dundee and Vryheid cokes, the slag analyses given 
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in Table II] represent the best conditions of work- 
ing for the corresponding grades of iron. For 
high-silicon irons it is usually advisable to use 4 
Taungs limestone in order to keep the manganese 
down to 1,25 per cent. About 80 per cent. of our 
output, however, is of basic quality for the steel- 
works, 


Furnace Records for August, 1927. 


These are given for one typical month, 


using 
a mixture of carbonate and oxide ores. 


f Basic pig 


we 
put; 4,152 tons | Foundry pig .. 
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Tuyeres and Cooler. 

During the campaign of 151 months only one 
tuyere was lost, and no coolers; the furnace ran 
for 14 months without losing a single tuyere. The 
steep bosh, combined with a good water circula- 
tion, was no doubt largely responsible for this 
regularity. The feed pipes (1} in. dia.) for both 
tuyeres and coolers entered at the bottom with 
the outlet at the top, and this svstem prevented 
any possibility of the accumulation of sediment. 


Per cent, 


Average Analyses of Products 


Pig. Per cent. 


74 
26 
Slay Per cent. 

FeO... -- 60,55 


Raw Materials per Ton of Pig, 


Carbonate ore 
Oxide ore 


2,607 Ibs. 


58 per cent. 
1,931 Ibs. 


42 per cent, 


Total ores 4,628 
Coke iol 1,941 Ibs 
Dolomite. 1,617 Ibs. 


Average blast pressure .. 
+ blast temperature 
gas temperature 
engine revolutions 
»» air blown per min. 
°° moisture content of air ‘ 
Weight of ore per round (6 barrows) . . 
coke per round (6 barrows) 
* dolomite per round (3 barrows) .. 


Working Costs of Production. 


The working costs of production recorded below 
relate to the month of August, 1927. 


Output ; 4,152 Tons, 


s 
2 = | Price Cost 
Raw materials.| £2 | |perton§ Total cost, | per ton 
| Bs 
2s 
of | BE 
Iron ores : Lbs, | Tons.| 8. d £e 41284, 
~ 
carbonate..| — | 5,599 
Rodell oxide ..| — | 4009 
9,608} lu 5 5,004 6 10 
Manganese ore. 59| 2 92 > 8 
Total ores. . 4,657 | 9,667 5,096 361146 
Coke... 1,041] 4,030) 28 3 5,692 13 7)1 7 
Dolomite --| 1,617 | 3:356| 13 Off 2181 16 0} 010 6 
Total raw materials ‘a 12,971 2 25 
Coal: Boilers, 153 tons ooll 
Loco., ) 9 6 12013 0/0 0 7 
Sundries, 2 


Salaries: No. of staff, 15 we oa 547 10 O 
Wages—Operating : 25 Europeans. . 669 1L 4 
do 175 Natives .. 444 5 6 
Maintenance: 22 JTOpeans. . 333 1 2 
do, 29 Natives... 86 811 
Total salaries and wages .. 2,129 3 
a 
Compound expenses (accommodatior 
and feeding all native labour) - 199 5 O|U 10 
Stores : Operating. . ee on “a 215 18 7 
Maintenance “e 320 15 7 


Laboratory 9217 05 
Sundry and general charges 307 0 O 1 6 


Total working cost (excluding depre- 
ciation and interest charges) --§ 16,357 8 91318 8 


Slag per ton of pig, 1,500 Ibs. 


Analysis of Ore Mixture (as received). 
re. 


SiO,. CaO, MgO. Al,O3. 
Per cent. Per cent. Percent. Per cent. Per cent. 
43.7 8.0 0.30 0.20 3.8 
Analysis of Coke Mixture, 

Carbon. Ash. Sulphur. H,0. 
Per cent. Percent. | Percent. Per cent. 
86.03 12.13 0.89 0.95 
Analysis of Dolomite, 

Si0,. Al,O3 + Fe,03. CaO. MgO. 
Per cent. Per cent. Per cent. Per cent. 
2.2 3.5 28.6 18.7 


9 Ibs, at engines. 
1,160 degs. F. 
310 degs. F. 
51 per min. 
19,900 cubic feet. 
3 grains per cubic foot. 
11,344 Ibs. 
4,758 lbs. 
3,963 Ibs. 


Stoves\and Boilers. 

These maintained their efficiency for the whole 
period without cleaning, thanks to the efficient 
dust catchers. The fine dust which accumulated 
in the checkers was removed about every three days 
by firing a ‘“‘ gun’? underneath the checkers. The 
boilers were taken off in turn for cleaning through- 
out about once every three months. The dust pro- 
blem is, however, not a serious one, and with 
carbonate ore becomes negligible. There is thus 
no need, in our opinion, for any special system of 
gas cleaning. 


GENERAL AND ECONOMIC CONSIDERATIONS 
GOVERNING THE PIG-IRON INDUSTRY IN 
SOUTH AFRICA. 


This subject opens up an important field for dis- 
cussion, and is perhaps a little beyond the scope 
of a practical paper on blast-furnace practice. One 
of the authors, however, has been considerably 
involved in the technical controversy that is still 
taking place between the Union Steel Corporation 
and the Union Government. The latter are pro- 
posing to pass a Bill whereby a State-controlled 
iron and steel industry shall come into being, with 
its centre at Pretoria in the Transvaal, their 
fundamental reasons being as follows: 

(1) Large deposits of iron ore exist round Pre- 
toria, 

(2) It is a convenient distributing centre for the 
largest industrial centre of the country, which is 
the Rand. 

(3) State conirol of a vital kev industry would 
bring about the immediate acquisition of the neces- 
sary capital to expand the industry to meet the 
further requirements of South Africa for finished 
steel products, it being assumed that private enter- 
prise is not sufficiently progressive. 

(4) It would afford partial relief of the unem- 
ployment question as regards white labour. This 
factor appears to be a particularly important one 
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with the Labour party, who at present control the 
balance of power in the Government. 

Reverting to the technical aspect of pig-iron 
manufacture, the whole case for private enterpris« 
must lie primarily with the experts’ consideration 
of the available reserves and quality of iron ores. 
The authors are not qualified to express a final 
opinion as to the most economical centre for a 
large blast-furnace plant. From actual experience, 
however, it has been proved that any decision in 
favour of Pretoria should be reserved pending 
further investigation by experts of the resources 
of Natal, and particularly the Prestwick ore 
deposits. 

The Pretoria ore reserves are undoubtedly very 
large, but the ore is of a quartzite character con- 
taining 47 per cent. of iron and 21 per cent. of 
silica. In the Government scheme, it is proposed 
to mix this with about 40 per cent. of a rich 
hematite ore from the Crocodile River, about 130 
miles north of Pretoria, This latter ore also exists 
in very large quantities, but it is 60 miles from 
rail-head, which would involve new railway con- 
struction. The coke consumption required for 
smelting this mixture of ores is undoubtedly much 
larger than is the case with Prestwick ore, as con- 
firmed by the Government technical report. 

Again, it has been clearly demonstrated that the 
Transvaal is deficient in supplies of coking coal. It 
would thus be necessary to carry a large propor- 
tion of the latter from Natal (Dundee or Vryheid) 
to Pretoria, a distance of about 300 miles, for the 
manufacture of coke at the site. This involves 
very heavy railway charges. 

The Prestwick ore deposits in Natal are now 
developed on such a scale that it is possible to state 
with every confidence that future reserves of a uni- 
form grade of ore will not be less-than 10 million 
tons. In all probability the tonnage will greatly 
exceed this. 

Newcastle was chosen as the site of the first 
blast-furnace, largely on account of the abundance 
of water in the neighbouring river, and the possi- 
bility of developing the local coal seams for coking, 
while the enterprising municipality offered special 
inducements to encourage the industry. 

In view of the heavy carriage on the raw car- 
bonate ore and the determination of its smelting 
properties with low fuel consumption, the natural 
outcome at the moment seems to be the establish- 
ment of the permanent blast-furnace plant at the 
Prestwick ore mine. The chief coking coal areas 
are in close proximity, while at Newcastle further 
investigation is required to determine the amount 
of coking coal available. There is also a river 
within a few miles of the ore mine, which will pro- 
vide the water supply. 

The future of the industry in South Africa is 
assured, as abundant natural resources exist, and 
with the growth of the population and development 
of other industries there is great scope in the 
variety of products that can eventually be manu- 
factured. At present the Corporatign’s steelworks 
at Vereeniging are producing sections of all kinds, 
light rails, bars, wire and reinforcing rods, while 
the steel-casting department caters for the 
numerous requirements of the gold mines, railways, 
ete. At an early date a steel tube works will be in 
operation, to be followed by sheet and rail mills. 
As regards foundry iron, Newcastle now supplies 
eeuleale the whole of the foundries in South 
Africa, and the quality has emerged from the 
severest tests against imported iron with a first- 
class reputation. The cost of production will be 
lowered very considerably later, as coke will even- 
tually be manufactured very cheaply from Natal 
coals, the present contract price being artificially 
high. With increased ore tonnages, the cost of 
mining operations will also be reduced. 

As regards the selection of the final site for the 
industry, other things being equal it will be largely 
a question of the cost of assembling the raw 
materials required per ton of pig, plus the cost of 
distribution of products to the main consuming 
centres. 

In conclusion, the authors wish to tender their 
thanks to the Chairman and Directors of the 
Union Steel Corporation for their co-operation in 
allowing them to make use of the various official 
records and data. The, Chairman, Major Butler, 
through his encouraging direction, has invariably 
made their duties most interesting. 
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The Influence ol Nickel on Iron-Carbon-Silicon 
Alloys Containing Phosphorus.* 


By Arthur B. Everest, Ph.D., and Professor D. Hanson, D.Sc. (Birmingham): ~ 


(Continued from pege 318.) 


THE INFLUENCE OF NICKEL AND PHOSPHORUS 
ON A REFINED IRON. 

Since the experiments described, for which 
American washed iron was used, have given resulis 
different from those that might reasonably be 
anticipated in normal commercial practice, some 
further experiments have been made using a com- 
mercial refined iron as base. 

In the following tests all 


castings have been 


Fie. 11.-_Network Structure. 2.5 
PER CENT., PHospnorvs 0.5 PER CENT. x 10. 


made from one pig of the refined iron, which 
showed on analysis: Total carbon, 3.05; silicon, 
1.87; manganese, 0.75; sulphur, 0.09; and_ phos- 
phorus, 0.24 per cent. 

Twelve castings were made in all, by adding 
0, 1, 2, and 3 per cent. of nickel to the original 
iron, and again to the same iron with the phos- 
phorus made up to 0.5 and 1.2 per cent. The 
method of melting, of making the phosphorus and 


Fic. 12.—Sinicon 1.2 PER CENT., 
PuospHorvs 0.2 PER CENT. x 100. 


nickel additions, and of casting was the same as 
before. 


Experimental Results. 

Analyses of Castings—One complete analysis 
Was made on each series—that is, representing 
each pot of metal. The carbons have also been 
determined on both the 0 per cent. and 2 per 
cent. nickel, castings. ‘The results of these 
analyses are given in Table II. In every case 
drillings were taken from the 1-in. section ‘of the 
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castings. These analyses show that the phos- 
phorus contents of the irons are very close to 
those intended. Nickel contents are somewhat 
low, especially in the case of P92. 

The ratio of graphite to total carbon shows that 
neither phosphorus nor nickel has, in this series 
of experiments, had any profound influence on the 
amount of carbon graphitised. In each case the 
addition of nickel has’ increased the rato, indi- 
cating a slight graphitising action. The first 
additions of phosphorus have lowered the ratio, 
while further additions have raised 1t slightly. 


Fracture and Chill. 


The j-in. step of each casting was broken 


Fig. 13.—Sinicon 1.2 per cent., 
PHospnorus 0.5 PER CENT. x LOO. 
across and the fracture examined. Casting 


P70 showed fracture fine grey in the 
centre of the step and mottled towards the edges. 
Castings P80 and P90 showed, in the correspond- 
ing positions, white fractures with a trace of 
mottling in the centre of the step. In each case 
1 per cent. of nickel rendered the fracture grey 
throughout. 

The depth of chill from the tip of the }-in. 


Fic. 14.—Sinicon 1.2 per 
PHosrnorvs 1.2 CENT. x 100. 


section Was measured, and the results are shown 
in Fig. 7. Again phosphorus is seen to increase 
the tendency of the iron to chill, while the 
influence of nickel in eliminating this chill is 
even more pronounced in this than in the pre- 
vious experiment. This confirms the observations 
on the fractures given above. All castings were 
readily cut with a hack-saw on the 1-in. section. 


Hardness Determination. 
These were made, as before, on each see- 
tion of each casting, the mean of two 
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results (or more if there were any dis- 
crepancy between the first two results obtained) 
being taken. In this case a load of 750 kg. was 
used in conjunction with a ball 5 mm. in dia- 


Tasie Il.—Analysis of the Base Metal of cach Series. 
P70. | P72. | P80. 


P82, | P90. | P92. 


| ..| 3.05 | 3.00 | 2.98 | 2.88 | 2.90 | 2.80 
CO x ..| 0.78 | 0.70 | 0.81 | 0.76 | 0.74 | 0.70 
Gr .. 2.27 | 2.90 | 3.17 | 3.13 1 3.36 | 3.86 
Ratio of Gr. 

to TC . ..| 74.4 | 76.7 | 72.8 | 73.6 | 74.6 | 75.0 
Mn — |0.7!' — 0.67 
S 0.085) — 0.091; — 0.08 
P — | 0.240) — | 0.51 _ 1.16 
N 1.93 1.84 1.76 


ineter. It has been found that this combination 
gives the best results for cast irons over a range 


of section varying between 1 in. and } in. 
The results of these determinations are given in 
A comparison with Figs. 


4 and 5 shows 


Fig. 8. 


Fie. 15.—Siricon 1.2 PER CENT., 
PHospHorus 0.2 PER CENT., 
NICKEL 3 PER CENT. x 500. 


that phosphorus has exerted a greater hardening 
action on the thinner sections of the castings of 
refined iron than it did on the synthetic iron used 
previously. A very considerable chilling effect 
due to 0.5 per cent. of phosphorus is shown on the 
1-in. step of the test castings, and to a slight 
extent also on the }-in. steps as found in the 
castings made from washed iron. It is clearly 


Fic. 16.—Sinicon 1.2 Per CENT., 
PHospHorvs 0.5 CENT. x 500. 


demonstrated that 1 per cent. of nickel has in 
all cases eliminated this hardness produced by 
chilling. On the other hand, in the heavier sec- 
tions, phosphorus has not shown so great a har- 
dening action in this iron. In all cases the har- 
dening action of nickel on the chill-free sections 
is confirmed. 

On the whole, the 4-in. and }-in. sections, as 
shown in Fig. 8, have a hardness greater even 
than was the case of the low-silicon synthetic iron 
(Fig. 4); this is probably due to the lower total] 
pie occurring in the refined iron. 


—- Per | Per | Per | Per | Per .| Per 
: cent. | cent. | cent. | cent, | cent. | cent. 7 
Lin. 
al 
rces 
ore ; 


340 


Drill Hardness Tests. 

Tests were carried out exactly as hefore; the 
results are shown by the curves in Fig. 9. There 
is, on the whole, more regularity in these curves 
than in those of Fig. 6. The increased drill hard- 
ness produced by increasing phosphorus is clearly 
demonstrated. The addition of nickel up to 2 per 
cent. again produces an increase in drill hardness, 
probably because of its refining action on the 
matrix of the iron. Three per cent. of nickel, 
however, in the lower phosphorus series is seen 
to produce a softer iron in this test than was 
the case with 1 and 2 per cent. of nickel. This 
feature is not indicated in the Brinell hardness 
curves of these irons; but, as will be shown later, 
the graphite obtained in the 3 per cent. nickel 
alloys is appreciably coarser than that obtained 
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MICROSTRUCTURE. 
Influence of Phosphorus and Nickel on the Graphite. 


The composite micrograph, Fig. 10, illustrates 
the combined action of phosphorus and nickel on 
the graphite in the refined iron. As indicated, 
the horizontal rows represent series with fixed 
phosphorus and increasing nickel contents. 

It will at once be apparent that both nickel and 
phosphorus separately render the graphite form in 
the original iron appreciably finer, but considera- 
tion of the whole set of micrographs shows that 
the effect of nickel is less in the higher phosphorus 
series. The finest graphite is shown with 2 per 
cent, of nickel and 0.25 per cent. of phosphorus, 
and it is only in this low-phosphorus series that 
nickel has a very marked influence on the graphite 


Fie. 17.—Si1icon 2.5 per cent., PHospHorvs 
0.2 PER CENT., NICKEL 3 PER CENT. x 500. 


Fic. 


18.—ReFinep' Tron. PHOSPHORUS 
0.25 per cent, NicKEL NIL. x 500. 


with lower percentages of nickel, and this probably 
has some connection with the changes in drill 
hardness mentioned above. 

With 1.2 per cent. of P the irons become hard, 
entering into the ranges of irons not commercially 
machinable. The influence of nickel in this case 
does not appear to be so regular, but a general 
further hardening of the specimens is indicated 
with increasing amounts. 

It is of great interest to note that the Brinell 
hardness curves for these specimens (1l-in. section), 
as shown in Fig. 8, lie very close together, indi- 
cating that there is no direct relation between 
the drill and Brinell hardness valués for this type 
of material. Phosphorus has a relatively small 
influence on the Brinell hardness, whereas, per- 
haps on account of the blunting action of the phos- 
phide eutectic, it has a very pronounced influence 
on the drill hardness, 


Fie. 19.--Rerinep Tron. Puospnorvs 0.25 
PER CENT., NICKEL 3 PER CENT. x 500. 


wh 


Fie. 


20.—Rerinep Iron. Purospuorvs 1.2 
PER CENT., NICKEL NIL. x 500. 


form. Even in this series, 3 per cent. of nickel 
appears to have produced a coarser form, con- 
firming observations made on many irons that 
the maximum refining action of nickel is obtained 
at about 2 per cent. 

Whereas nickel in its action on the iron renders 
the graphite form very fine, it will be noticed 
that phosphorus tends to render the graphite 
form globular. The action of nickel on this form 
of graphite is only slight. Increasing nickel 
renders the graphite form finer at 2 per cent. 
of nickel in the two higher phosyhorus series, 
while in the last series 3 per cent. of nickel appears 
again to exert a coarsening action. 


Etched Specimens. 
In the etched specimens the form and distribu- 


tion of the phosphide eutectic is much the same 
as in the corresponding phosphorus series in the 
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previous experiments (Figs. 12, 13, and 14) 
Examination under higher magnifications show 
that in each series the pearlite form is generally 
continuously refined by the addition of nickel. 
An example of this is seen in Figs. 18 and 19 
showing specimens containing 0.25 per cent. of 
phosphorus and 0 per cent. and 3 per cent. 
respectively of nickel; in the latter case th 
pearlite is seen to be very finely lamellar. 

Increasing phosphorus, however, also influences 
the form of pearlite, and a finer lamellar form i 
found in the higher phosphorus series without the 
addition of nickel (see Fig. 20). The addition 
of nickel to this iron, however, again causes fur- 
ther refining of the pearlite, which tends in the 
highest phosphorus series to become locally 
granular with high nickel. 

These observations confirm those made previously 
on the synthetic alloys due consideration being 
given to the silicon content of this iron. It is 
interesting to note that.whereas the graphite is 
coarser with 3 per cent. than with 2 per cent. 
of nickel the pearlite is continuously refined as 
nickel is increased up to 3 per cent. 


Summary of Section II. 

The influence of nickel up to 3 per cent. on a 
refined iron containing 1.87 per cent. of silicon, 
with phosphorus varying between 0.25 and 1.2 per 
cent. has been investigated in order to confirm 
the conclusions drawn from the similar experiments 
on synthetic irons, using American washed iron 
as base. The conclusions drawn from Section I] 
confirm those drawn from Section I. 

Phosphorus is found to render the iron very 
susceptible to chill, again producing white frac- 
tures in the }-in. sections. With all phosphorus 
contents, however, 1 per cent. of nickel is effec- 
tive in counteracting this influence. Increasing 
phosphorus rapidly impairs the machinability of 
this iron, as measured by the drill hardness. 
Small additions of nickel further increase this 
drill hardness by hardening the matrix of the 
iron. 

Phosphorus also has a general hardening action 
on all sections, as measured by the Brinell test. 
Its action is not very marked, however, on the 
heavier sections of the castings. Nickel again 
shows a regular hardening action on all sections, 
except where chilling the casting has produced 
white iron, when nickel-is effective in softening 
this iron. Nickel and phosphorus both show a 
refining action on the graphite in the iron, but 
with higher phosphorus the effect of nickel is 
small, and inappreciable when 1.2 per cent. of 
phosphorus is present. Both nickel and phos- 
phorus are shown to induce a finer form in the 
pearlite. 


Conclusions. 


Summing up the results in both sections of this 
work, it is seen that:—Phosphorus increases the 
hardness of the iron, increases its tendency to 
chill, and renders it difficultly machinable. In 
the absence of chill, nickel produces its normal 
hardening action. Under conditions likely to pro- 
duce chilled iron, nickel counteracts the chilling 
effect of phosphorus. The microstructures show 
that phosphorus tends to reduce the influence of 
nickel on the iron. More nickel is required to 
produce a given result in the presence of high 
phosphorus, where there is any tendency to chill, 
than would be required in the presence of lower 
phosphorus. : 

The authors wish to thank the members of the 
Nickel Committee of the British Cast Tron 
Research Association, which has co-operated with 
them in this work, and in particular Mr. J. G. 
Pearce, B.Sc., for arranging for some of the 
chemical analyses to be done in the laboratories of 
the Association, and Mr. J. FE. Fletcher for 
assistance in designing the step-bar casting. They 
are also greatly indebted to Mr. F. O. Everard, 
of Messrs. Belliss and Morcom, Limited, who 
granted them facilities for carrying out the drill 
tests for machinability. 


THE ANNUAL general meeting and luncheon of the 
British Non-Ferrous Metals Research Association, 
whose headquarters are at Atheneum Chambers, 
71, Temple Row, Birmingham, will take place 
next Monday in Birmingham, 
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Purchasing 


By Eric N. Simons. 


The following up of orders to secure the desired 
«leliveries is an exceptionally important part of 
the buying department’s work. It must be re- 
membered in this connection that delivery is often 
as much a factor as price in the placing of orders, 
and the supplier who does not keep his promises 
in this matter is to some extent obtaining work 
under false pretences. He is compelling the 
buyer to forfeit the economic advantages he 
expected to gain from quick delivery when he 
placed the order. It is, therefore, essential that 
the buyer, if he does not wish to lose this advant- 
age, should do everything in his power to keep 
the supplier to his word. Obviously, if a buyer 
has ordered a casting to replace a broken one in 
a machine, and has agreed to pay a few shillings 
more per cwt. in order to get delivery in a week, 
he is worse off than he was before if he does not 
yet delivery in the specified time. He has not 
only paid more money for his goods, but has 
gained no advantage in so doing. 

A * reminder ’’—or, as the Americans whimsic- 
ally term it, a ‘ tickler ’’—should be sent out as 
soon as the promised delivery date for an order 
threatens to fall due. There are a good many 
different systems of ensuring that these reminders 
are sent out, and that outlined in a_ previous 
article is as good as any. It is not so mueh the 
perfection of the system that matters as the 


vigour with which it is followed. The best 
reminder system in the world will fail of effect if 
the clerk in charge of it neglects his work. A 


point to be stressed is the need for a definite 
delivery promise from the supplier. Without 
this, any reminder must be arbitrary, since it 
will probably have no relation to the actual length 
of time required to manufacture or deliver the 
goods on order. With a definite promise in his 
possession, the buyer has something to work on, 
aud can begin to harass the supplier at the right 
moment. It is important, also, that the dispatch 
of reminder cards or letters should not he delayed 
until a day or so before the goods are due to 
arrive. Without some intimation from the pur- 
chaser that the delivery promise is taken to be 
serious, the best of firms will occasionally put an 
order on one side so that it can turn out first 
an order that it knows to be urgently needed. To 
prevent his orders being treated in this way, the 
buyer should give the supplier an adequately early 
intimation that he expects his goods to he 
delivered on the promised date. Of course, no 
hard-and-fast rule can be laid down as to the 
exact time before the promised date that the first 
card or letter should be sent. What would be 
right for one class of goods would be wrong for 
another. On this point the buyer or his assistants 
must use their judgment, based upon experience 
of how long it takes to deliver the materials in 
question, and upon the promise given by the 
supplier. For example, if the latter has indi- 
cated three weeks as his delivery period, the first 
card should not be delayed until the eighteenth 
day. At the end of a fortnight a card should 
be sent reminding the supplier that the goods are 
«lue in a week’s time, and asking for an assur- 
ance that they will be ready. As the delivery 
date draws nearer, it may be necessary to send a 
second reminder. If the goods have not been 
delivered when the date of the promise is reached, 
then a sharp letter asking why should be 
despatched, and the matter should not be allowed 
to drop until the goods have been received, with 
an explanation of the delay. The buyer should 
always insist on a reasonable explanation of the 
delay, to avoid giving the supplier the impression 
that any old excuse will fob him off. The scheme 
outlined in a previous article has this one draw- 
hack, that it does not begin to worry the supplier 
until the actual date of the delivery promise is 
reached. 


Recording Deliveries on Orders. 
One now comes to the question of recording 
«leliveries against orders. Here again every buyer 


has his pet scheme, alterations or modifications of 
which are anathema to him. The method 
adopted for single delivery orders will obviously 
not suffice for contracts against which many 
deliveries will be made over a comparatively long 
period of time. Some firms provide spaces on 
their order copies for the enumeration of 
deliveries, but the method of card- or loose-leaf 
delivery records, as previously described in an 
earlier article, is much the better. 


The Importance of Advice Notes. 


lt is important that suppliers of any goods sent 
by rail or steamer should forward advice notes. 
preferably in duplicate, on the date of actual 
dispatch. The advantage of this is that it 
acquaints the buyer with the fact that the 
materials are on the way, saves him the trouble 
and expense of sending needless reminders, and 
enables him to put the matter in the hands of 
the traffic department, so that any possibility of 
delays en route mav be eliminated. This is 
specially important when a firm is working on a 
very close margin of raw material stocks. The 
duplicate advice is better than the single advice, 
because it enables the buying department to send 
one copy to the storekeeper, or whoever has the 
work of receiving the goods on arrival, while 
retaining the other for reference, or for the use 
of the traffic manager. Another reason why 
advice notes are important is that some goods are 
perishable, and therefore cannot be stored in any 
other than small quantities, frequent and quick 
deliveries having to make up for bulk consign- 
ments. Delay on the railway through ignorance 
of despatch might mean the complete loss of a 
valuable lot. 


Handling Correspondence Relating to Orders. 


A point not previously discussed calls for mention 
here: the handling of the correspondence con- 
nected with orders. Obviously, certain orders cali 
for a great deal of correspondence, leading to the 
accumulaiion of a large number of papers, 
sketches, prints, photographs, and so forth. For 
example, an order for a rotary kiln or a cemeut 
plant might involve correspondence lasting over 
a year or two. To file all these documents in the 
ordinary correspondence files would mean an end- 
less amount of labour in turning up letters. It is 
better, in these circumstances, for the buying de- 
partment to keep such accumulation of correspond- 
ence out of the general files and in their own 
separate binders or folders until everything has 
finally been delivered, and the transaction is com- 
plete, when the whole mass can be relegated to 
the correspondence files for the entire business. 


The Emergency Order. 


Hitherto it has been assumed that, in all 
instances, the proper formalities have been com- 
plied with when ordering. But the methods and 
systems of the purchasing department, however 
complete and essential, however ably carried out, 
must on occasion be swept aside so that an order 
can be got out without a moment’s delay to meet 
some unforeseen need. Some important article 
may have been forgotten by one of the producing 
departments; a stores clerk may have overlooked 
the necessity to re-order a batch of tools; a break- 
down in the power-house may call for a steel 
casting at once. There is no time to haggle over 
prices; no time to send out inquiries; the order 
must be rushed through at once. It may be 
telephoned or telegraphed or cabled or delivered 
verbally. But however it may have been sent, 
to save time, it is essential that it should later he 
recorded in the proper way. The first step is to 
send the official order, confirming whatever 
arrangement may have heen made. Sometimes a 
price will have been arranged—if so, it should 
appear on the confirmation. if not, a letter 
should accompany the official order asking the 


suppher to send an official notitication of the price 
at which it is being entered. The reply enables 
the invoice clerk to check the invoice with assur- 
ance. Past records will enable the buyer to tell 
whether the figure he is asked to pay is 
exorbitant or not. He must expect to pay more 
for exceptionally quick delivery; but this does 
not mean that he should pay ridiculously. This 
is another of those instances that show the value 
of up-to-date price records. 


Contracts. 


Contracts are treated in very much the same 
yay as orders. In the Jegal sense, any agreement 
between buyer and seller, even when purely 
verbal, has the force of a contract. But in the 
commercial sense, a contract is an agreement to 
buy and sell, set down on paper, and signed by 
hoth buyer and seller. There are so many 
different sorts of contracts that in a mere article 
it would be impossible to give anything 
approaching a comprehensive account of their 
details and diversity. As a general rule, they are 
made out on special forms provided by the seller 
of the merchandise concerned, and the seal of the 
buying company (if it is a company in the legal 
sense) is affixed. Broadly speaking, contract 
forms set out the character of the goods with 
which they are concerned, the price, the terms of 
delivery and payment, anv special conditions, the 
specification with which the goods must comply, 
any inspection required, and the points on which 
the supplier must offer guarantees to the pur- 
chaser. These are usually the standard clauses 
regarding conformity of the goods to the stipu- 
Jated requirements; agreement to pay carriage 
costs, to secure the buyer against any infringe- 
ment of patents or trade-marks on the supplier’s 
part, to bear the cost of any actions caused by 
such infringement, and so forth. Next appear 
the exact quantity or number of goods covered by 
the contract, the exact period of time covered, 
and any after-service (i.¢., inspectién or main- 
tenance over a certain period atter the installa- 
tion or delivery of the goods) terms and = condi- 
tions. According to the character of the contract, 
ihere may be clauses fixing maximum and 
minimum quantities, dates of delivery, penalties 
due for failure to deliver to time, and whatever 
other special arrangements are rendered desirable 
or necessary by the character of the materials and 
the circumstances of the contract. It is generally 
preferable to obtain settlement of disputes outside 
the law courts by means of arbitration, and a 
clause providing for this is embodied usually in 
the contract acceptance note. 


Company Meeting. 


English Electric Company, Limited.—Thie ninth 
ordinary general’ meeting of the English Electric 
Company, Limited, was held on Monday, at the Con 
naught Rooms, Great Queen Street, W.C., Mr. W. 1. 
Hicuens (chairman of the company) presiding. He 
ointed out, in the course of his remarks, that in the 
ast four years, and through the Power and Traction 
Finance Company and other associated companies, 
important foreign orders had been brought to this 
country. Contracts amounting to over £8,000,000 
sterling had been secured and financed, resulting in 
expenditure of more than half that sum in Great 
Britain. Their Company was associated with big 
schemes in Poland, in Greece, in Hungary, in the 
Sudan and in Egypt, which were the result of well- 
conceived schemes and of difficult negotiations that 
had been conducted with great skill. Those instances 
served to show that the English Electric Company 
had progressed steadily in efficiency and prestige 
during the period of its existence. This was further 
confirmed by the fact that the first important con- 
tract placed by the Central Electricity Board—namely, 
that for some of the 132,000-volt transformers of the 
electric grid which was to extend, in due course, 
throughout the country—had been divided among 
three leading firms, of which the English Electric 
Company was one. Another encouraging feature was 
that there were indications of a revival in the elec- 
trical industry. It might be short-lived, but at any 
rate the orders booked by the Company during the 
first three months of this year were nearly double in 
value those booked during the corresponding period 
of last year. 
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Trade Talk. 
THE TRANSFER Orrick of Messrs. Burnell & Com- 
pany, Limited, has been removed to Ellesmere Port, 
near Birkenhead. 


THe imports of foreign iron ore at the Prince of 
Wales’ dock at Workington for April amounted to 
7,400 tons, compared with 7,800 tons for March. 

On accocnr of the better demand for West Coast 
hematite piz-iron, two furnaces at Ulverston, where 


stocks have heen disposed of. were relighted this 
week. 

THE ANNUAL MEEIING of the Welsh Divisional Coun 
cil of the Ivon and Steel Trades Confederation was 
held at the Gower Hall, Swansea, on Saturday. The 
proceedings were private. 

As vue rease of the London office of Messrs. 
Hopkinson, Limited, Iuddersfield, expires in June, 


they have taken new premises, more accessible and 
with show windows, at 34, Norfolk Street, Strand. 


Tie FURNACES At NETHERTON, once known us 
Pearsons, but in recent years acquired by Baldwins 
and then sold, are in the hands of the dismantlers. 


the material having been purchased by a well-known 
Sheffield firm. 

THe Members of the South Wales and Monmouth 
shire hbyanch of the Institute of British Foundrynie: 
visited the Metallurgical Department of the Unive: 
sity College of South Wales and Monmouthshire at 
Cardiff last Saturday, 

Tue Creveranp Bripcs axnp Company, 
Limitep, of Darlington, have received from the Port 
of London Authority an order for three pairs of doc! 
gates for the Milwall Docks, and about 800 tons ot 
steel will be used in their construction. 

Tue pirecrors of Pease & Partners have decided to 
re-open the Ayton ironstone mines, which have been 
closed since August last, in order to supply the com 
pany’s Tees iroiworks, where one furnace is to he 
transferred from hematite to Cleveland iron. 

Mr. Joun A. managing director of 
A. Smeeton, Limited, of 15, Victoria Street, London, 
S.W.1., announces that his Company have decided to 
give up, as and from May 5, the British Ageney ot 
the Demag A.G.. of Duisburg, Germany, which they 
have held for four 

AT THE SECOND ANNUAL GENERAL MEETING of Morris 
Motors (1926), Limited. which was held at Cowley. 
Oxford, last Saturday, Mr. W. R. Morris (the chanr- 
man and managing director of the company) said that 
among the developments which had been arranged was 
the building of a modern foundry at Coventry, with 
a view to reducing production costs still further. 

Iv 18 REPORTED from the Clyde that nineteen vessels 
of 28.434 tons gross were launched in April, as against 
twenty-one ships of 33,700 tons in April last year. 
The productivity for the four months of the year 
comprises sixty craft, aggregating 196,300 tons, more 
than double that for the corresponding period last 
year. There is some concern regarding the scarcity 
of new contracts. , 

Lavino (Lonpon), Limirry, of 48, Fenchurch Street, 
E.C.3, have taken up the sole sale in this country of 
Bavarian Graphite produced by the Graphitwerk 
Kropfmuehl A.-G., Munich. This graphite is suitable 
for all purposes, and has the advantage of being about 
25 per cent. lighter than the Ceylon material. It is 
available in flake, fine powder and dust forms in a 
number of grades containing 25 per cent. 
carbon and 91 per cent. carbon. 

Messrs. Borckow, Vavcenan & Company. Limitep. 
are supplying 5,582 tons of steel rails, fishplates, and 
sleepers for the Benguella Railway Company, Limited. 
They have also received an order for 880 tons of 
rails, weighing 115 Ibs. per vd., for the Great Indian 
Peninsular Railway. This is the heaviest section of 
rail which has been supplied for use on the Great 


het ween 


Indian Peninsular Railway. Some of the rails will 
be of chrome steel and others of ordinary steel 
sorbitically treated. 

Tre Evecrric Company. Towitep. har 


secured two important contracts, the first being to 
supply the West Ham Corporation with a. steam-tm 
bine-driven electric generator set of 30,000 kw., whilst 
the second is for the construction of a 25,000-kw. 
steam-turbine and alternator for the Leicester Corpora- 
tion. Both these machines will run at 3,000 r.p.m. The 
two contracts, which include condensing plant in both 
eases, and at Leicester switchgear also, have a total 
value of about £200,000. 

Mr. James C. Bisnor and Mr. Owen Coyle, joint 
secretaries of the Board of Conciliation for the regu- 
lation of wages in the pig-iron trade of Scotland, have 
received intimation from Messrs. Kerr, MacLeod & 
Macfarlan, chartered accountants, Glasgow, that the 
latter firm have examined the emplovers’ books for 
the first quarter of 1928. and certified that the average 
net selling price is £3 12s. 1d. This means that there 
will be a decrease in the wages of the workmen of 
2 per cent. on basis rates. 
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One OF THE THREE FURNACES at Millom ironworks 
has been damped down, leaving two in blast. 

Av THE MEETING of the North-East Coast Institu- 
tion of Engineers and Shipbuilders at Newcastle 
recently, the result of the ballot for the election 
of president and officers for the session 1928-29 was 


as follows :—President, Mr. Maurice S. Gibb; re- 
elected Vice-Presidents, Messrs. Hugh Laing and 
T. E. Thirlaway: ordinary members of Council, 
Messrs. E. L. Champness, J. Teasdale, Maxwell 
Ballard, and W. A. Woodeson; Hon. Treasurer, 
Robert H. Winstanley. The chief business was a 


lecture by Dr. H. S. Long, of Siemens Bros. & Co., 
Ltd., wireless telegraphic direction finding for 
marine purposes, 

Messrs. Koserrt StepHeNson & Company, Darling- 
ton, have secured a contract to supply the Argentine 
failway with ten large engines and tenders and ten 
spare boilers for the same class of engines. The ten 
engines are to be of the 2—8—2 type, with double- 
bogie tenders, the (light) weight being 110 tons each 
and total weight in working order 153 tons. Messrs. 
Stephenson & Company have just completed an order 
for ten engines for the same Railway Company, and 
the new contract is really in the nature of a repeat 
order, though certain improvements will be included. 

RECENT CONTRACTS received by the Electric Furnace 
Company, Limited, of 17, Victoria Street, London, 
S.W.1, include an Ajax-Northrup high-frequency fur- 
nace for melting one ton of steel per hour from 
leading Freneh steel-makers, who are already using a 
smaller unit of this melting equipment. Other impor- 
tant contracts recently concluded are for several Ajax- 
Wyatt furnaces for brass-melting at the well-known 
Renault motor works in France. In Great Britain 
during the last tw> months contracts have been under- 
taken for Ajax-Northrup high-frequency furnaces for 
Birmingham, Sheffield, London and Braintree, while 
repeat orders for Ajax-Wyatt furnaces have been re- 
ceived from Birmingham brass monufacturers. A 
pair of furnaces of 240-kw. capacity for the heat 
treatment of aluminium alloys have just been com- 
pleted at Coventry. 

A contract for a new main 42-in. bore and 53 
miles long for the Liverpool Corporation waterworks 
has been placed with Messrs. Stewarts & Lloyds. The 
main will be composed of steel tubes ,% -in. thick and 
25-ft. long, with spigot-and-socket joints for lead and 
yarn. For protection against external corrosion the 
tubes wil! be coated with bituminous solution and 
wrapped in hessian cloth saturated with bituminous 
solution, as has been the standard practice for many 
years. The internal protection does not depend on 
the usual coating of bituminous solution, but is assured 
by a lining of special bituminous composition applied 
centrifugally in accordance with Messrs. Stewarts & 
Lloyds’ patented process. This process results in a 
dense impervious coating of any thickness desired, 
which has a smooth glossy surface and can withstand 
even tropical temperatures without creeping or being 
impaired in efficiency as a protection against corrosion. 


on 


Personal. 


G. Rowraxp Brapes, M.P.. chairman of the 
Federation of British Industries, has been appointed 
w director of the Southern Railway. 

Sim Rosert Hapriecp, Bart., has been elected a 
Foreign Associate of the National Academy of 
Sciences, Washington, D.C., an honour held by only 
10 other living Englishmen. The National Academy 
of Sciences has 225 living members, all of them 
distinguished in some department of science. and is 
in many ways the equivalent in the United States of 
the Royal Society. 


Sir 


Mr. F. Rosencrants. Engineering 
Director of International Combustion, Limited, 
Africa House, Kingsway, London, W.C., who has 


recently been out to Central and South America in 
connection with ‘Lopulco”’ Pulverised Fuel 
interests, arrived back in England on May 2. He 
indicates that there is a good deal of activity in con- 
nection with power station development throughout 
Latin America, and that considerable expansion may 
he expected to take place within the very near future. 


Wills. 


MacrFarane, J. W., engineer, late of Cath- 
cart, personal estate in Great Britain ... 
Darwin, Mr. Sipney, of Ravencliff, Watt 
Lane, Ranmoor, Sheffield, late a partner 
in Messrs. Allen & Darwin, cutlery and 


£30.054 


electro-plate manufacturers £20,727 
Pratrex, Mr. Mornington, 

Derryvolgie Avenue, Belfast. late 

managing director of Messrs. Harland 

& Wolff, shipbuilders (personal estate in 
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Contracts Open. 


Birmingham, May 16.—Supplying and laying 5, 
miles of extra-high-tension cable, for the Birminghan 
Tame and Rea Drainage Board. Mr. H. C. White- 
head, engineer to the Board, Rookery Park, Erding 
ton, Birmingham. 

Cairo, June 16.—Supply and erection of a 300-h.p 
Diesel driven engine direct coupled to a 250-k.v.u 
alternator, for the Ministry of the Interior, Egyp 


The Department of Overseas Trade, 35, Old Queer 
Street, BW (Ref. B.X. 4,349.) 

Copenhagen, May 15.—Two gas pumps, for tly 
Copenhagen Lighting Department. The Departmen: 
of Overseas Trade, 35, Old Queen Street, S.W.1 
(Ref. A.X. 6,187.) 

Johannesburg, June 7.--Three 4-ton electrically 


driven portal jib cranes complete, and two 15-to: 
electrically-driven portal jib cranes complete, for th: 
South African Railways and Harbours. The Depar: 
ment of Overseas Trade, 35, Old Queen Street, S.W.1 
(Ref. A.X. 6,206.) 

Southampton, May 29.—Supply, erection, etc., of .- 
‘1) 15,000-kw. turbo-alternator set, complete with cou 
densing plant; (2) 2,000-kw. rotary converter sei 
complete with transformer, starting panel, ete.; (3) 
FE.H.P. switch cubicles, control panels, indicating 
diagrams, ete., for (1) and (2) and D.C. switchgear 
for (2); and (4) hoiler-feed pump, for the Electricity 
Works, Western Esplanade, Southampton, for the 
Town Council. Mr. W. G. Turner, borough electrical 
engineer, Electricity Works, Southampton. (Fee 
£2 2s. far each section, returnable; additional copies 
£1 1s. each, non-returnable.) 

Troyan, May 30.—Supply and erection of pipe lines, 
hydraulic turbines, generators, switchgear and acces- 
sories, for the Troyan Water Syndicate, Troyan. The 
Department of Overseas Trade, 35, Old Queen Street 
S.W.1. (Ref. B.X. 4,378.) 


Reports and Dividends. 


Coventry Chain Company, Limited.—Interim 
dend of 3 per cent. on ordinary. ; 

Whessoe Foundry & Engineering Company, Limited. 
—Dividend of 12) per cent., less tax, for the year. 

Stanton ironworks Company, Limited.—Preferenc: 
dividend at the rate of 6 per cent. per annum for th 
half-year ended March 31. 

Fairbairn, Lawson, Combe, Barbour, Limited.— 
Debit balance of £55,726 for 1927, increasing the 
adverse balance brought forward to £101,557. : 

Brush Electrical Engineering Company, Limited.— 
Dividend 10 per cent.; surplus, £10.763, of whicl. 
£8.941 will be distributed under co-partnership scheme 

Monk Bridge Iron & Steel Company, Limited.- 
Debit of profit and loss account brought forward. 
£145,744; profit for year ended December 31, £3,553 
debit balance to carried forward, £142,191. 

Johnson & Phillips, Limited.—Net profit for the 
vear 1927 was £108,858; brought forward, £82,475; 
tinal dividend of 5 per cent. on ordinary, making 10 
per cent. for the year; carried forward, £85,072. 

Union Steel Corporation (of South Africa), Limited. 
Net profit, £5,729; balance of £82,525 unappro 
priated at the end of last year; transfer to a reserve 
for bounty on pig-iron included in accounts for year 
ended December 31, 1926, £16,850; written off iron- 
ore options and expenditure on prospecting, £1,168 ; 
carried forward, £70,235. 


New Companies. 


Maurice Newbould & Partners, Limited.—Capita 
£100. Ironfounders, etc. Directors : Hi. F. Wight 
man-Mountain, Caxton House, Westminster, 8.W.1; 
M. Newbould. S. Lingwood, and E. H. Aldridge. 

British Neidig Pumps.—Cap‘tal £100 in £1 shares 
Agreement with Fr. August Neidig in Mannheim and 
C. A. Harnden, Limited, of Hyde, near Manchester, 
and G, W. Thornton & Company, Limited, of Man 
chester, for the manufacture is England of Neidig 
pumps and other productions of the Neidig Machine 
Works in Mannheim. 


Tue Boarp or Trave have referred to the Standin< 
Committee an application for the marking. with an 
indication of origin, of imported spring balances of 
all descriptions. The date of the Committee's public 
inquiry will be announced later, and communications 
should be addressed to the Secretarv. Mr. E. W. 
Reardon, Board of Trade, Great George Street, 


London, 8.W.1, as early as possible and, in any case, 
no later than May 25, 1928. 


— 
T | 
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“SERVICE FIRST” 


SHEFFIELD. 


MONOMARK 


BCM 
/ REFRACTORY 
LONDON. 


Telegrams. Refractory, Sheffield 


ALL YOUR NEEDS 


REFRACTORIES 


AND MINERALS 
CAN BE AMPLY FILLED BY 


The General Refractories 


Enquiries are cordially invited and will be promptly 
and courteously answered. Expert technical advice 
on Refractological matters is offered free. 


SANDS — GANISTER — FIREBRICKS — SILICAS — 
MAGNESITES — COROMA & CHROME BRICKS — 
FIRE CEMENTS—CORE BINDERS—COMPOSITIONS 


Telephone: 22311 Sheffield. 
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Iron and Steel Markets. 


Pig-Iron. 


MIDDLESBROUGH.—The outlook in the Cleveland 
iron market, estimated from the amount of business 
being transacted at present, is by no means so favour- 
able as had been confidently anticipated, and although 
smelters have now no difficulty in disposing of current 
outputs, the much-desired all-round expansion has not 
yet materialised, either as regards home or export 
trade. There is, however, a somewhat better demand 
for the foundry trades. Scotland has been buying much 
more freely, and the April shipments of pig-iron from 
the Tees to Scotland have been the best for nearly 
two years. But the English foundries are only buying 
sparingly, and there is no indication whatever of any 
better export demand for Cleveland iron. Current 
quotations, both to home and foreign consumers, are 
still uniform at the following levels :—No. 1 Cleve- 
land foundry iron, 68s. 6d. per ton; No. 3 G.M.B., 
66s. ; No. 4 foundry, 65s.; No. 4 forge, 64s. 6d. 

The low prices now current for East Coast hema- 
tite have had the salutary effect of attracting a few 
orders from South Wales for export, which will help 
to diminish stocks, but a further reduction in makers’ 
quotations is still regarded by consumers as essential 
to renewed activity in markets. The current nominal 
quotation for mixed numbers is, however, unchanged 
at 70s. per ton, with a concession of a shilling per 
ton on orders of any magnitude. On the North-West 
Coast prices have a firmer tendency, Bessemer mixed 
numbers ruling steady at 70s. per ton at works. 


LANCASHIRE.—Demand for foundry pig by local 
consumers continues on the slow side. and as an 
inducement to buyers some of the Midland producers 
are offering concessions, Derbyshire ,.No. 3 foundry 
being quoted round 72s. per ton, with Staffordshire 
brands at 6d. to 1s. per ton for delivery Manchester 
or equal. Some small parcels of Scotch brands have 
also changed hands at from 87s. 6d. to 90s., also 
including delivery. 


THE Birmingham week 
buyers of foundry pig were again in a minority and 
business generally was dull and uneventful, with few 
forward dealings reported. Quotations rule about as 
follow :—Derbyshire No. 3, 63s. to 63s. 6d. at fur- 
naces, and Northamptonshire No. 3, 57s. 6d. to 58s., 
f.o.t.; North Staffs No. 3, 63s. to 63s. 6d. ; Cleveland 
No. 3, 81s. 9d., and Lincolnshire No. 3, 72s. 6d., 
delivered this area. 


SCOTLAND.—The market for foundry pig in this 
locality remains exceedingly quiet, and very little 
business is passing. Almost without exception the 
founders are com tale of lack of work, and many 
of them are unable to find orders to keep them going 
for a full week. The light castings section and the 
pipe founders are carrying large stocks of manufac- 
tured material, and are forced to curtail their output 
to prevent further increase of stocks. There is no 
change to report in the prices, which remain on the 
basis of 70s. for No. 3 foundry at the furnaces. 


Finished Iron. 


The improvement in the demand for marked Staf- 
fordshire bars at £12 basis is slow. Makers are, how- 
ever, fairly well engaged. The position with regard 
to crown and nut and bolt iron continues very bad, 
and makers are not able to procure sufficient business 
to keep the mills regularly employed. Quotations for 
crown bars vary widely, and from Lancashire this 
iron is offered at £9, delivered. Staffordshire 
works quote any figure from £9 5s. to £10. Nut and 
bolt iron quotations are anything from £8 15s. to 
£9 5s., delivered. Continental works are securing fair 
business in the Darlaston area for No. iron, for 
which they are quoting £6 2s, 6d. to £6 5s., delivered. 


Steel. 


Although, of course, there is now a substantial ton- 
nage of steel material of various kinds in course of 
production, market operations continue on a moderate 
scale. At Sheffield, however, there is a reasonably 
good buying of Siemens acid billets, the quotation for 
which is unaltered at £10, but basic billet sales are 
slower. Soft qualities are £6 5s., and hard from 
£7 2s. 6d. to £7 12s. 6d. There is heavy competition 
in soft wire rods, which are quoted at £7 10s. High- 
speed steel is 2s. Od. per Ib., 18 per cent. tungsten, 
and 2s. per lb. for 14 per cent. tungsten. Production 
of open-hearth steel is nothing like up to capacity, 
and producers are experiencing difficulty in keeping 
active the furnaces which are operating. Crucible 
steel and electric steel output is smaller than of late. 
Motor steel production is a good feature, and makers 
of special steels are busy. The tinplate market main- 
tains a firm tone, the majority of the works being 
well booked up to the end of August and asking 
higher prices for early delivery. Prices for I.C. 20 x 
14 x 112 sheets are from 18s. 3d. to 18s, 6d. 


Scrap. 


Dealings in foundry scrap metals of late have been 
usually on the small side, but here and there 
may be noted a slightly more active tendency in buy- 
ing than has been experienced for some months past. 
In the Midlands, for example, there is a good demand 
for cast-iron scrap and for heavy machinery scrap 
broken into cupola sizes; 67s. 6d. per ton delivered is 
offered, and 53s. per ton delivered for light cast-iron 
scrap. At Middlesbrough there is a steady market 
for heavy cast iron, ordinary grades selling at 62s. 
per ton and machinery quality in handy pieces at 66s. 
In Scotland it is rather difficult to dispose of heavy 
machinery cast-iron scrap suitable for foundries at 
68s. 6d. to 70s. Heavy ordinary cast-iron scrap to the 
same specification is quoted at 65s., cast-iron scrap is 
60s., and old cast-iron railway chairs are 68s. 6d. 
The above prices are all per ton delivered f.0.t. con- 
sumers’ works. 


Metals. 


Copper.—With consumptive demand at home and 
abroad maintained at a steady average, fluctuations in 
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values of warrant copper vary within narrow compes: 
from day to day, and as at present production of th: 
metal is under controlled conditions, any violen- 
market changes may be regarded as unlikely in th: 
near future. In many quarters it is confidently ex- 
pected that this year’s consumption figures will show 
considerable expansion over those for last year if the 
present state of affairs continues. 

Closing quotations are :— 

Cash.—Thursday, £61 8s. 9d. to £61 10s.; Friday, 
£61 8s. 9d. to £61 10s.; Monday, £61 7s. 6d. to 
£61 10s.; Tuesday, £61 8s. 9d. to £61 10s.; Wed- 
nesday, £61 lls. 3d. to £61 12s. 6d. 

Three Months.—Thursday, £61 15s. to £61 16s. 3d. : 
Friday, £61 15s. to 1 16s. 3d.; Monday. 
£61 12s. 6d. to £61 15s.; Tuesday, £61 13s. 94.: 
to £61 15s.; Wednesday. £61 16s. 3d. to £61 17s. 60. 


Tin.—Market sentiment as regards the position of 
tin has developed a slight tendency to improvement‘. 
and rather more outside interest has been in evidence 
of late. But for professional activities, values would 
possibly ‘have reached higher levels by this time. 
The recent expansion of demand from the tinplate 
works in South Wales and a fair average of inquiries 
on American and Continental account are, of course. 
bull points to be considered, and, with the issue of 
last month’s official returns, it is quite anticipated 
that quotations may early acquire an upward impetus. 

Official closing prices :— 


Cash.—Thursday, £232 15s. to £233: Friday. 
£232 10s. to £233 15s.; Monday, £232 15s. to £233: 
Tuesday, £232 to £232 5s.: Wednesday, £233 to 
£233 2s. 6d. 

Three Months. — Thursday, £231 15s. to £232: 


Friday, £233 to £233 5s.; Monday, £231 15s. to 
£232; Tuesday, £231 2s. 6d. to £231 7s. 6d.: Wed 
nesday, £232 7s. 6d. to £232 10s 


Spelter.—In the market for ordinary spelter. the 
position of buyer and seller is now fairly evenly 
balanced, as pnly sufficient supphes of the metal are 
on offer, and there is not much inclination on the 
part of buyers to press for supplies. During the firs: 
three months of this year production exceeded last 
year’s figures for the corresponding period by about 
20,000 tons, and this extra tonnage does not seem to 
be needed by consumers at the present time, in view 
of the curtailed activity of the market. 

Official close :— 

Ordinary.—Thursday, £26 5s.; Friday, £26 6s. 3d. : 
Monday, £26 6s. 3d.; Tuesday. £26 6s. 3d.; Wed- 
nesday, £26 7s. 6d. 


Lead.—As regards soft foreign pig, production és 
maintained at a level which ol seem to be in 
excess of demand, and the possibility of the output 
being decreased at all seems very remote, in 
view of the improvements which have been reported 
in several consuming centres. Fluctuations have been 
frequent of late in the rate of demand, the general 
opinion now being that buyers are satisfactorily placed 
for current requirements and are in no need to enter 
the market in search of further supplies at present. 

Closing prices :— 

Soft Foreign (Prompt).—Thursday, £20 lls. 3d.: 
Friday, £20 7s. 6d.; Monday, £20 6s. 3d.; Tuesday, 
£20 3s. 9d.; Wednesday, £20 5s. 


Magnetic 


Let Your 


A Revelation to 
IRONFOUNDERS! 


The “‘RAPID”’ Patent Self-Contained 
Combined Sand Sifter and Electro 


Separator 


Equipment. 


Practically no Iron Losses. 
It Saves as it Sieves as it Separates. 
Recovers Brads, Splashings, Fettlings, Gits, &c. 


> 
RAPID MAGNETTING MACHINE Co., Lia. 
LOMBARD STREET, BIRMINGHAM 


Problems 


be Our 


Pleasure. 


| ALL FOUNDRY REQUIREMENTS 
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WHAT THE BRADLEY SERVICE MEANS TO THE FOUNDRYMAN. No. 3. 


ELECTION OF STOCKS AVAILABLE FOR HIGH DUTY CASTINGS \ 


A$ 


Bradley’s maintain a big selection of stocks of Refined 
Pig Irons suitable for almost every class of high-duty 
castings. The ironfounder who finds it necessary to 
quickly make up a mixture for a purpose outside the ahem 
usual run of his work will find the Bradley Service of he 
incalculable value in giving him just what he wants— 
quickly, easily and with absolute certainty of success. 
Two typical selections from the Bradley range, which 


: are always stocked ready for immediate delivery. 
Type B.A. Type C.C. 
T.C. 3.0/3.2 T.C. 2.9/3.1 
1 Si Si 1.75/2.0 
s .09/.11 .07/.09 
P .3/.45 P .60/.80 
Mg _.60/.80 Mg 1.0/1.25 
FOR HYDRAULIC FOR ARTIFICIAL SILK 
CYLINDERS. MACHINERY ROLLERS 


Quick deliveries can always be made and _ local 
deliveries of 1 ton lots and upwards will be delivered 
by lorry within a matter of hours only. 


PIG IRON 


‘A QUALITY FOR EVERY REQUIREMENT” a 
QWsr® Write or ‘phone for particulars of the Bradley range of si 

e Refined Pig Irons. Immediate attention is given to all 

5 wor" enquiries and the knowledge and long experience of 


Bradley’s is at the disposal of all foundrymen. 


BRADLEY: FOSTER L® DARLASTON, STAFFS: 


ae 
15 
. N 
= 
‘ 
‘ 


16 
COPPER 
£s. d. 
Standard cash 6111 3 
Three months --6116 3 
Electrolytic .. es ..66 10 0 
Best cclected on ..64 5 0 
Sheets ee --92 0 0 
India .. oe 
Wire bars... ..66 15 0 
Do. May oe ..66 15 0 
Do. June oe .-66 15 0 
Ingot bars ee .-66 15 0 
H.C. Wire rods --71 10 
Off. av. cash, April .. --61 14 13: 
Do. 3 mths., April .. --61 16 2, 
Do., Sttlmnt., ~ --61 14 O88 
Do., Electro, April . 6615 0 
Do., B.S., April .. .-65 0 0 
Aver. spot price, copper, Apr. 6114 1} 
Do., Wire bars, April ..67 0 0 
Solid drawn tubes .. os 13d. 
Brazed tubes 13d. 
Wire .. 98d. 
BRASS. 
Solid drawn tubes .. oe 1) 3d. 
Brazed tubes oe ‘a 133d. 
Rods, drawp . oe 104d. 
Rods, extd. or rid. 7id. 
Sheets to 10 w.g. 104d. 
Wire .. os os 
Rolled metal oe 9§d. 
Yellow metal rods .. ee 74d 
Do, 4 x 4 Squares ae 8d. 
Do. 4 X 3 Sheets 
TIN. 
Standard cash 233 0 0 
Three months 232 7 6 
lish ° 239 0 0 
Bars .. 240 0 0 
Straits 236 10 0 
Australian 234 10 0 
Eastern 233 5 0 
Nominal 
. av. eash, April . 234 6 Of; 
3 mths., April 234 10 
Do., Sttlmt., April 234 6 615 
Aver. spot, April .. 234 6 Of} 
SPELTER. 
Ordinary ee e 26 7 6 
Remelted ° 25 5 0 
Hard .. --20 10 
Electro 99.9 . 30 5 0 
English ° 2617 6 
India .. ee 2115 0 
Zinc dust .33 0 0 
Zinc ashes oe 8 
Off. aver., April ee 25 8 14 
Aver., spot, April .. --25 9 104 
LEAD. 
Soft foreign ppt. .. --20 5 O 
English 0 
Off. average, ‘April . --20 8 8, 
Average spot, April .. --20 6 
ZINC SHEETS, &c. 
Zine sheete, English 
Do. V.M. ex whf. --32 0 0 
Rods .. oe --39 0 0 
Boiler plates.. .. ..2910 0 
Battery plates 
ANTIMONY. 
Special brands, Eng. 0 
Chinese oe oe --42 0 0 
Crude .. ee ee --36 0 0 
QUICKSILVER. 
Quicksilver .. ee O 
FERRO-ALLOYS AND 
STEEL-MAKING METALS. 
Ferro silicon — 
25% ee ee 2 6 
45/50% .. 133 6 
75% ° 2010 
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WEEKLY PRICE CURRENT. 


Ferro-vanadium— 


35/40% i . 14/3 Ib, va. 
Ferro- molybdenum— 

70/75% c, free 4/4 Ib. 
Ferro-titanium— 

23/25%, earbonless ws 1/2 
Ferro-phosphorus, 20/25% £1710 0 
Ferro-tungsten— 

80/85%, c. fr. .. 1/3} Ib. 
Tungsten metal powder— 

Ferro-chrome— 

4/6% oe oo FT 6 

6/8%, car. £23 32 6 

8/10% car. £22 0 0 
Ferro-chrome— 

Max. 2% car. oe -. £3417 6 

Max. 1% car £39 10 

Max. 0.70%, car .. -. £4517 6 

70%, carbonless .. por 1/2 lb 
Nickel—99%, cubes or anv, 5 0 0 
Ferro-cobalt .. 9/6 Ib. 
Aluminium 98/99% .. .-£195 0 0 
Metallic chromium— 

96/98% ° 2/8 Ib. 
Ferro-manganese (net)— 

76/80%, loose -- £1310 

76/30%,, packed £1410 0 

76/80%, export .. -- £13 5 0 
Metallic manganese— 

94/96%, carbonless 1/10 Ib. 

Per ton unless otherwise stated. 

HIGH-SPEED TOOL STEEL. 
Finished bars, 14% tungsten £0 2 3 


Finished bars, 18% tungsten £0 2 9 


Per lb. net, d/d buyers’ works. 


Extras— 

Rounds and 3 in. 

and over. 4d. lb. 
Rounds and squares, under 

sin. to 3d. Ib. 
Do., under jin. to & i in. 1/- Ib. 
Flats, din. x } in. to under 

Do., under } in. x fin. I/-lb. 


Bevels of approved sizes 
and sections. 6d. Ib. 
Bars cut to length, 10% ‘extra, 


Scrap from high-speed tool steel— 
Scrap pieces 
Turnings and swarf ld. 
Per Ib. net, d/d steel makers’ works. 


SCRAP. 

South Wales— £ s. d. 
Hvy. steel 3 7 6 
Bundled steel and 

shrngs. .. 219 0 to 3 2 6 
Mixed iron and 

steel 3.0 0 
Heavy cast iron 3 0 0 

Good machinery for 
foundries .. 3.5 0 

Cleveland— 

Heavy steel 217 0 
Steel turnings - 2 8 6 
Cast iron borings £2 
Heavy forge + 310 0 
Bushelled serap - 38 2 6 
Cast-iron scrap 3 2 Oto3 6 0 
Lancashire— 
Cast-iron scrap... 3 50 
Hvy. wrought... - 2 6 
Steel turnings .. 
London—Merchants’ buying prices 
delivered yard. 
Copper (clean) - 52 00 
Brass (clean) - 38 0 0 
Lead (less usual drat) o BESO 
Tea lead .. -- 1510 0 
Zine ° 1510 0 
New aluminium cuttings. . 75 0 0 
-- 470 0 
Gunmetal ee 400 
Hollow -- 165 0 9 
Shaped - 12 0 0 


PIG-IRON. 
(f.o.t. unless otherwise stated.) 
N.E. Coast— 
Foundry No. 1 68/6 
Foundry No. 3 .. 66/- 
Feundry No. 4 65/- 
Forge No. 4 . 64/6 
Hematite No. 1] .. 70/6 
Hematite M/Nos. .. 10/- 
N.W. Coast— 
Hem. M/Nos. d/d Glas... 82/- 
» Birm. .. 86/- 
Midlands— 
Staffs. common* .. 
» No. 4 forge 57/6 
» No. 3 fdry... 63/6 
»» Cold blast, ord.* ..  155/- 
» roll iron* .. -- 
* did Birmingham. 
= fdry. No. 3 58/- 
Derbyshire forge . 60/- 
es fdry. No. 3 63/6 
Scotland— 
Foundry No. oe 
os No. 3 70/- 
Hem. M/Nos 75/- 
Sheffield (d/d 
Derby forge 66/- 
»  {fdry. No. 68/6 
Lines. forge . 65/6 
»  fdry. No. 66/6 
E.C. hematite 82/6 
W.C. hematite .. 85/- 
Lines. (at furnaces)— 
Forge No. 4 oe 61/- 
Foundry Ne. 3 62/- 
Basic ee 60/- 
Lancashire (d/d eq. ae ~ 
Derby forge 
fdry. No. 3) 72/6 
Northants foundry No. 3.. - 58/- 
Dalzell, No. 3 - 100/- to 102/6 
Summerlee, No. 3 .. 87/6 to 94/- 
Glengarnock, No. 3.. 87/6 to 94/- 
Gartsherrie, No. 3 87/6 to 94/- 
Monkland, No. 3 87/6 to 94/- 
Coltness, No. 3 87/6 to 94/- 
Shotts, No. 3 87/6 to 94/- 


FINISHED IRON AND STEEL. 


Usual District deliveries for iron ; delivered 
consumers’ station for steel. 


Iron— £ead. £s. d. 
Bars (cr.) nom. 9 0 
Angles 
Tees to 3 united ins. oe _— 
Nut and bolt iron -- $17 6 
Hoops oe os 12300 
Marked bars (Staffs.) f.o.t. 12 0 0 
Gas strip .. 1110 0 
Bolts and nuts, ia. x4 in. 1 5 0 

Steel— - 

Ship plates. . 8 7 6to8 12 6 
Boiler plts... ee -- 1010 0 
Chequer plts. 0 6 O 
ee 417 6 
oe -- 817 6 
Joints o TW 6 
Rounds and squares, 3 in, to 
5} in. 86 

Rounds 3 in. to in. 

(Untested) . 715 0 
‘and upwards 


Flats, over 5in. wide and up 
Flats, 5 in. to 14 in. 


Rails, heavy 8 2 6 to 810 
Fishplates .. 1210 
Hoops (Staffs.) .. -- 1010 


Black sheets, 24g. oe 
Galv. cor. shts,, 24g. .. 13 2 
Galv. fencing wire 8g. plain 12 10 


Billets, soft £6 0 O06 10 
Billets, hard £7 2 6to7 12 
Sheet bars £515 0t05 17 
Tin bars .. £512 6t05 15 
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PHOSPHOR BRONZE. 


Per Ib. basis. 
Sheet to 10 w.g. 
Tubes ‘ | 8 
Castings .. 
Delivery 3 owt. free. 
10% phos. cop. £40 above B.S. 
15% phos. cop. £50 above B.S. 
Phosphor tin (5%) £30 above 
price of English ingots. 
C. Currrorp & Son, Liwirep. 
NICKEL SILVER, &c. 
per Ib. 
-Ingots for raising 9d. to 1/3 
Rolled— 
To Qin. wide 1/3 tol/9 
To 12in. wide .. 1/3}to 1/9} 
To 15in. wide .. 1/3$to1/9} 
To 18in. wide .. 1/4 to 1/10 
To 2lin. wide to 1/104 
To 25in. wide 1/5 to I/ll 
Ingots for spoons and forks 9d. to 1/54 
Ingots rolled to spoon size 1/-to 1/84 
Wire round— 
3/0 to 10G. 1/64 to 2/14 


with extras according to gauge. 


AMERICAN IRON AND STEEL. 
At Pittsburgh unless otherwise stated. 
Dols. 


No. 2X foundry, Phila. 


No. 2 foundry, Birm. +» 16.00 
Basic -- 18.76 
Bessemer .. 19.26 
Malleable .. 19.01 
Grey fo 


rge 
Ferro-mang. 80% ‘dja. oe 100.00 


= 


43.00 
Bess billets 33.00 
O.-h. billets 33.00 
O.-h. sheet bars .. 34.00 
Wire rods Pe 44.00 
Cents. 
Iron bars, Phila. 
Steel bars « 
Tank plates oe ee sc 
Beams, ete. os 
Skelp, grooved steel ae 
Skelp, sheared steel 
Steel hoops 2.20 
Sheets, black, No. 24 .. 
Sheets, galv., No. 24 .. co Bae 
Sheets, blue an'Td., 9and10 .. 2.00 
Wire nails oo 698.66 
Plain wire “a -. 2.50 
Barbed wire, galv. 3.35 
Tinplate, 1001b. box .. $5.25 
COKE (at ovens). 
Welsh foundry .. oe 
furnace 
Durham and North. 

»» foundry .. 

furnaee 


Other Districts, "foundry 
»» furnace (basis) 12/- to 13/- 


TINPLATES. 

f.o.b. Bristol Channel ports, 
LC. Cokes .. 20x14 box.. 18/3 
28x20 ,, 36/6 
C.W. oo MXM oe 
Terneplates .. 28x20 — per 


box basis f.o.b. 


SWEDISH IRON. 


Bars, hammered, £17 10 0to £18 10 @ 
Rolled Ord. ..£15 0 0 to £1510 0 


Nail rods - £15 7 £15 15 0 
Keg. steel nom. to £35 
Faggot steel nom. -- £22 to £25 


Pig-iron -- £15 0 to 
all f.0.b. Gothenburg. 


| 
May 
Gas .- 
Water .. 
| Steam .. 
DAIL 
| May 
” 
4 
| ” 
Yes 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
| 1894 
1895 
i 1896 
1897 
1898 
4 1899 
i 1900 
1901 
L i 1902 
| 
1905 
| 1906 
1907 
1908 
1910 
1911 
1912 
1913 
1914 
1916 
1916 
1917 
1918 
1919 
4920 
921 
1922 
1923 
1924 
1925 
1926 
1927 
1928 
| 
| 
| 
| j 
j 
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TUBES FITTINGS, Electrolytic Copper. Tin (English ingots). Spelter (ordinary). 
«ad. d. £ ad. 
spy, =May 3  .. 6610 ONochange May 3 .. 23515 Oine. 25/- May 3 5 Dine. 2/6 
Gas .. eo 4 66 10 0 4 9 15 26 1 
Water 633% 40% ” oe ” ” ” 239 15 ” 20/ 4 6 3 ” [3 
| WIL 10% extra. » S 8-00, » 8 26 63 
| Standard Tin (cash). Zine Sheets (English) Lead (English). 
1 3 May 3 Ps 61 8 Odec. 2/6 May 3 me 232 15 0O inc. 27/6 May 3 a“ 33 10 O No change May 3 ue 22 O O ine. 5/- 
8} 4 oe 61 8 9 Nochange 238200, Wi- 4 33.15 Oine. 5/- 4 22 0 Nochange 
1 9 » 7 61 7 6dee. 1/3 » 282-15 O dee. 15/- 83.15 Nochange 
8 ee 61 8 9 ine. 1/3 - 232 #£415/- 8 S15 CO uw 8 2115 Odec. 5/- 
: AVERAGE MONTHLY PRICES OF CLEVELAND No. 3 PIG-IRON. 
Yearl 
Year. Jan. Feb. March April May | June July August Sept Oct. Nov. Dec. pi 4 
s. d. s. d s. d 8s. d. s. d s. d. & s. d s. d. - 
1887 ; : 37 5 25 10 34 4 34 4 34 1 34 10 34 4 34 5 33 9 31 10 31 8 33 6 34 2 on 
3 1890 pie a 60 3 53 1 51 0 47 4 42 2 41 5 43 2 45 7 47 9 47 10 47 4 43 1 47 6 
1891 vi a 42 1 41 10 39 9 88 7 40 9 41 0 40 8 39 8 40 4 39 11 38 8 38 1 40 1 
9 1892 a ; 37 7 $5 7 36 10 37 10 39 2 40 11 39 11 39 10 40 0 38 6 37 6 37 4 38 5 
1893 aia ste 36 0 $4 3 34 4 34 2 33 10 34 8 35 3 35 5 85 4 34 8 34 7 35 9 34 10 
94 1894 oa ae 85 8 85 11 36 1 36 1 85 5 35 5 35 5 35 11 36 6 35 8 35 8 35 1 35 9 
9h 1895 ea oi 84 7 84 4 34 4 34 8 35 6 35 2 1 37 1 38 10 38 6 87 11 37 6 36 3 
1/10 1896 a pbs 7 3 $8 4 38 7 38 1 37 4 37 4 36 11 36 11 37 11 39 2 40 5 40 5 38 3 
1897 a : 41 2 40 4 40 5 39 2 39 7 40 9 39 6 40 5 41 7 42 6 41 5 40 4 40 7 
1/104 } 1898 oe 40 9 40 8 40 6 40 0 40 7 39 11 40 4 41 11 43 0 44 11 49 1 “463 42 0 
i/ll 1899 pi 46 10 47 11 47 9 49 10 55 11 62 10 71 6 65 9 67 7 68 8 70 0 66 9 60 5 
1/54 i 1900 ‘ a 67 10 68 10 73 10 76 2 74 2 68 6 69 3 71 4 70 9 67 8 63 6 53 6 68 9 
j 1901 aa oa 48 0 46 6 45 8 45 5 45 10 44 7 44 6 45 3 45 3 45 3 43 6 43 1 45 3 
1/84 i 1902 i és 43 11 46 7 46 9 47 11 48 10 49 7 50 9 52 1 53 6 62 9 50 9 47 11 49 3 
‘ 3 - ras 47 3 48 9 51 10 49 0 46 1 46 2 46 7 46 8 45 7 43 6 42 10 41 11 46 4 
2/1} | 904 ie ae 42 3 42 7 43 3 44 7 44 0 42 10 42 9 43 3 43 1 43 9 46 1 48 7 43 11 
1905 ae ae 48 11 48 0 49 6 50 1 bl 5 45 6 45 9 47 5 48 8 52 11 52 9 53 3 49 € 
1906 ve a 53 9 50 1 48 1 48 8 50 2 50 3 50 6 53 0 54 6 56 8 58 6 62 4 53 6 
1907 pe pi 60 4 56 6 54 10 56 0 61 1 58 1 57 8 57 8 55 7 54 8 50 8 50 0 56 2 
’ 1908 a ee 48 5 49 3 61 7 61 10 51 6 51 2 50 0 51 4 52 0 49 8 49 4 48 11 50 8 
1008 pw a 48 10 48 1 46 9 47 9 48 4 48 9 48 6 50 5 51 3 61 11 51 2 50 7 49 4 
ited. 1910 ne a 51 10 51 3 51 72 50 10 49 10 49 2 48 10 49 8} 49 3 49 72 49 62 49 10 50 4 
Dols 1911 es be 49 113 49 2 48 5 46 11 46 4 46 6 46 114 47 4 47 0 46 7 47 43 48 1 47:7 
912 0 49 5 51 53 54 4 55 1 57 5 64 62 61 66 8} 67 8 68 0 58 
0.76 1913 ca a 66 11% 63 8 64 8 67 1 66 3 56 92 56 3h 55 8 55 4 53 0 50 1 50 4 58 10 
7.25 1914 ‘as oa 50 11 61 5 51 02 61 44 51 6 51 6% 61 5 52 3 51 5 50 1 50 3 53 0 61 4 
6.00 1916 se sh 55 7 6 61 0 66 7 65 2 66 10 65 4 66 02 65 3 65 11 69 103 75 7 65 7 
‘ 1916 ae a 80 2 91 6 87 44 86 10 82 6 82 6 87 6 87 6 87 6 87 6 87 6 87 6 85 10 
8.76 1917 a : 87 6 87 6 87 6 92 6 92 6 92 6 92 6 92 6 92 6 92 6 92 6 95 0 91 3 
9.26 1918 as a 95 0 95 0 95 0 95 0 9 0 9 0 9% 0 95 0 9% 0 95 0 9% 0 % 0 95 0 
9.01 1919 = ane 9 0 95 0 9 0 95 0 152 6 160 0 160 0 160 0 160 0 160 0 160 0 160 0 137 8 if 
’ 920 aoe .. | 175 0 175 0 187 6 200 0 208 0 217 6 217 6 221 0 225 0 225 0 225 0 225 0 209 3 i 
8.51 ot a 1. | 222 6 195 0 150 0 126 0 120 0 120 0 120 0 136 3 127 0 120 0 110 0 100 0 137 4 
0.00 1922 z2 ee 92 6 90 0 0 90 0 90 0 90 0 89 0 87 3 92 6 92 6 92 6 91 33 90 7)3 
3.00 1923 ie es 94 6 108 9 125 6 129 4% 128 56 136 0 128 1% 121 11 97 1k 97 0 100 0 100 0 110 6 
, 1924 i 2 99 10 97 33 91 9 93 9 91 9 89 104 87 9 85 0 82 5t 80 2? 81 9 81 9 88 7} 
3.00 1925 a a 80 43 78 104 73 0 73 3 76 0 73 104 71 7} 69 103 68 if 66 7! 66 0 66 10% 72 1033 
3.00 1926 ni fe) 69 4¢ 70 0 70 0 70 0 72 6 75 104 86 7h 90 0 93 10 117 10 120 0 9 0 3 
4.00 1927 es : 85 0 83 1% 81 0 80 0 73 9 70 0 70 0 68 9 67 6 67 6 66 10} 65 0 73 2b 
1.00 1928 65 0 65 0 65 6 66 0 65 44 
nts. 
2.12 | 
1.85 | 
1.85 | | 
75 | WI CHESTER HOUSE, OLD BROAD ST., LONDON, E.C.2: 
3.65 
».00 
j as oe 
~ 18, BENNETTS HILL, BIRMINGHAM. 
5.25 ; 
| ae 
RW 
3/9 SN 
sa 
ce 
an 
[8/3 ae 
36/6 rH SCOTCH, MIDDLESBRO’, HEMATITE, BASIC, SPECIALS, &c. 
a8 
an 
per as COPPER, TIN, LEAD, SPELTER, ANTIMONY, CHROME ORE. 
ee 


JACKS COMPANY, 


19, ST. VINCENT PLACE, ZETLAND ROAD, 


£25 

£32 
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SMALL ADVERTISEMENTS. 


Notice. 

Small Advertisements in this section of the 
Journal are accepted at the prepaid rate 
of 6d. per line, first line in capitals 
counting two, average 6 words per line. 
Minimum charge for one insertion 3/- 

(A remittance should accompany instructions.) 


SITUATIONS VACANT AND WANTED. 


DVERTISER, 46, 18 years’ foundry and 
patternshop manager, also foreman pat 
ternmaker, grey iron and malleable, desizes 
similar position; knowledge of physical proper- 
ties ; would entertain post as technical repesen- 
tative—Box 702, Offices of Tue Founony 
Trape Journar, 49, Wellington Street, Strand, 
London, W.C.2. 


NERGETIC YOUNG MAN, thoroughly 
conversant with all branches of Foundry 
work, desires change; experience includes 
several years in Marine and Jobbing Foundry ; 
resent controlling Brass, Iron and Pattern 
Shops abroad ; A.M.I.B.F. and A.M.B.C.1.R.A; 
highest references.—Box 678, Offices of THE 
Founpry TRape JouRNAL, 49, Wellington Street, 
Strand, London, W.C.2. 


OUNDRYMAN (23), seven years’ practical 
experience of general engineering, jobbing, 
machine and repetition work, thorough metal- 
lurgical training in grey iron, cupola practice, 
sand control, etc., seeks progressive situation : 
well educated ; first-class references.—Box 692, 
Offices of THe Founpry Trape Journat, 49, 
Wellington Street, Strand, London, W.C.2. 


OREMAN requires’ position die-casting 

foundry; 18 years’ controlling experience 

all types of work; automobile and aeroplane 

work specialist ; all alloys, bronze, ete. ; design 

own dies ; excellent references.—Box 696, Offices 

of Tue Founpry Trape Journar, 49, Welling- 
ton Street, Strand, London, W.C.2. 


ETALLURGIST desires post; age 25; 
degree ; 5 years’ laboratory, 4 years’ foun- 

dry and general engineering works experience ; 
thorough knowledge of foundry requirements 
and modern methods; moderate salary.—Box 
694, Offices of Tue Founpry TRADE JOURNAL, 
49, Wellington Street, Strand, London, W.C.2. 


MACHINERY.—Continued. 


PATENTS AND TRADE MARKS. 


MACHINERY PLANT, &c., FOR SALE. 
. “UNION ” Horizontal Boring and Milling 
Machine, spindle 34-in. dia. 

No. 6a Model 2 Automatic Chucking and 
Turning Machines, by Potter & Johnston. 

CINCINNATI No. 3 Universal Cylindrical 
Grinding Machine, 12 in. x 48 in. 

No. 14 “ NATCO”’ Multiple Spindle Drill- 
ing Machine. 

Two LANCASHIRE BOILERS, 30 ft. x 
8 ft., reinsure 110 lbs. pressure 

LANCASHIRE BOILER, W ft. x 8 ft., re- 
insure 100 Ibs. pressure. 

100,000-ft. of 4-in. Wrought Iron Screwed and 
Socketed Pipes, about 18-ft. 6-in. lengths. 

3-ft. gauge “HUDSWELL CLARKE” 
LOCOMOTIVE (1916 make), 8-in. x 12-in. 
cylinders, 160 lbs. W.P. 

Three 2-ft. gauge 20-h.p. “SIMPLEX ” 
PETROL LOCOMOTIVES, reconditioned. 

CATALOGUE (10,000 Lots) ON 
APPLICATION. 


THOS, W. WARD LTD., 
ALBION WORKS, SHEFFIELD. 


NFORMATION HANDBOOKS, Advice, and 

Cons. free; King’s Patent Agency, Ltd.— 

B. T. Kine, C.1.M.E. (Regd. Pat. Agent, G.B., 

U.S.A., and Can.), 146a, Queen Victoria Street, 
E.C.4. 40 years’ refs. *Phone : 0682 Central. 


NVHE PROPRIETOR of British Patent No. 
227,338, dated April 30, 1924, relating to 
“Improved Process and Apparatus for Disin- 
tegrating and Mixing Moulding Sand,”’ is desir- 
ous of entering into arrangements by way of a 
licence or otherwise on reasonable terms for the 
purpose of exploiting the above patent and 
ensuring its practical working in Great Britain. 
—All inquiries to be addressed to B. Stnczr, 
Steger Building, Chicago, Illinois. 


FOUNDRY REQUISITES 
Try our REFRACTORIES. 


Ganister or Silica Bricks and Blocks (any shape or size) 
Sands, Cements, Ganister,—Let us have your enquiries. 


THE 
CLEVELAND MAGNESITE & REFRACTORY 
co., LTD. 
Normanby Brickworks, Normanby, Eston, Yorks. 


AND MIXERS.—New and second-hand. Ask 

us to quote.—W. Breatey & Company, 
Limirep, Prospect Works, Hawksley Avenue, 
Sheffield. 


PROPERTY. 


1] ACRES WORKS SITE, 
SHEFFIELD. 

145,000 Sq. Ft. of SHOPPING, 
Compact and Convenient. 
SIDING CONNECTIONS 
with L.M. & S. and L. & N.E. Rlys. 


WELL-BUILT & COMMODIOUS OFFICES 
Will Sell whole or in lots to suit customers, or 


Let on favourable terms. Unique opportunity 
for Manufacturers. 


Apply-— 
THOS. W. WARD. LTD., 
ALBION WORKS, SHEFFIELD. 


PRACTICAL FOUNDRYMAN. age 34 (lead- 

ing hand with engineering firm in York- 
shire), desires position as Foreman or Assistant : 
working not objected to; well trained in all 
branches of the trade, including cupola practice : 
Marine, General Engineering or Jobbing pre- 
ferred; good references.—Box 684, Offices of 
THe Founpry Trape Journat, 49, Wellington 
Street, Strand, London, W.C.2. 


AGENCY. 


IVE AGENTS required in all districts to 
handle Core Oils and Creams; good terms 
offered to suitable men; excellent opportunity 
for men with Foundry knowledge.—Box 686, 
Offices of THe Founpry Trape Journat, 49, 
Wellington Street, Strand, London, W.C.2. 


BUSINESS FOR SALE. 


A® opportunity occurs, through death, of 
acquiring as a going concern a small old- 
established and profitable Iron Founders’ busi- 
ness in North of England.—Apply, Box 700, 
Offices of THe Founpry Trape Jovurnat, 49, 
Wellington Street, Strand, London, W.C.2. 


MACHINERY. 


30 CW!: CUPOLA, 3-ft. 6-in. outside dia. ; 

“Tabor ’’ Rollover Moulding Machine; 
‘Mumford "’ Squeezing ditto; ton-geared 
Ladle, 2 ft. 6 in. x 2 ft. 3 in.—Box 698, Offices 
of Tue Founpry Trape Journat, 49, Welling- 
ton*Street, Strand, London, W.C.2. 


OR SALE, M.R.V. Brass Melting Furnaces, 
No. 45, 440 lbs. capacity, in first-class con- 
dition, complete with Keith Blackman Motor- 
driven Fans.—Apply, Daviy Brown & Sons 
m™iTep, Lockwood, Hudders- 
eid. 


JILLIAM MUNSLOW, LIMITED (in 
Voluntary Liquidation).—TO BE SOLD. 
FOUNDRY, situate in NEW STREET, 
MILES PLATTING, MANCHESTER, com- 
pletely equipped for the manufacture of HIGH- 
CLASS MACHINERY CASTINGS. The 
LAND and BUILDINGS are freehold, subject 
to a YEARLY RENT of £62 1ls., and eceupy 
an area of 3,753 square yards or thereabouts. 
The site is suitable for many purposes, berg 
favourably situated in an important industrial 
area, with excellent transport facilities, local 
labour, etc. For further particulars apply to 
the Liquidator, Mr. R. R. Smeruurst (A. 
Grierson, Son & Smethurst), Chartered Accoun- 
tant, 21, Spring Gardens, Manchester. (Tele- 
phone : City 1814.) 


MISCELLANEOUS. 


ERITH YELLOW 


LOAM and SAND 
FINEST QUALITY. 


Quoted F.O.R. or D/D. to Customer's 


Station. nquiries esteemed. 


H & E. CRUNDALL, LTD., 


Foundry Supplies Dept., 
52, COAL EXCHANGE, LONDON, E.C.3. 
Also 
COKE and ALL FOUNDRY MATERIALS. 


BAILEY’S 


TRANSVERSE 
: TESTER : 


FOR THE FOUNDRY. 


Tests Bars of Cast Iron, Bronze, Etc. 
Testers for all Materials, Oils, etc. 
Air Compressors, Pumps, Reducing Valves. 


SIR W. H. BAILEY & CO., Ltd., Manchester. 


*Phone: 287 SLOUGH. 


TILTING FURNACES 


BABCOAL.— Powdered, granulated, lump, 
blacking ; inquiries invited.—J. BucHANAN 
& Company, Ashfield Road, Altrincham, 
Cheshire. 


ERRA FLAKE, Superfine Italian. We have 

a large consignment to deal with, and offer 

during May month at one shilling per cwt. 

below our list’s figures. (See our April Cata- 

logue, page 4, Facing Dust.)—Wm. OLsEN, 
LimiTep, Cogan Street, Hull. 


ATTERNS.—Inquiries solicited ; quotations 
by return; shop equipped with modern 
machinery ; quick delivery.—CLEGHOoRN & Com- 
paNY, Midland Pattern Works, Spring Gardens, 
Worcester. ‘Phone 264. 


PRIGS or WIRE PINS?—We supply both. 

See reduced prices—our ‘os Catalogue, 

pages 10 and 11.—Wm. Otsen, Lrurtep, Cogan 
treet, Hull. 


150 Ib. MLR.V., Cokefired, NEW... £36 
250 lb. MORGAN, Cokefired, NEW ... £50 
440 lb. M.R.V., Cokefired, relined ... £42 
600 Ib. MORGAN, Cokefired, relined... £80 
800 Ib. MORGAN, Cokefired, relined... £90 
1000 Ib. M.R.V., Cokefired, relined .-. £80 


EVERY SIZE LADLE (| cut. to 15 ton) in Stock 


LARGEST STOCK OF FOUNDRY PLANT IN 
ENGLAND. PLEASE SEND FOR LISTS 


BUY FROM ME AND SAVE MONEY. 


vex. HAMMOND, 
14, AUSTRALIA ROAD, SLOUGH. 
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